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Employment and training problems in new factories

Does management in nev:ly estab.ished factories using highly
advanced technology meet special problems in the rccruitment
and training of their workers? Are the traditional training
systems supplying the skilled manpower required for running
highly sophisticated plants? These were the basic questions
asked when the present study was started in seven countries:
Belgium, Czechoslovakia, Germany (Federal Republic),
Luxembourg, Poland, United Kingdom and Union of Syviet
Socialist Republics.

The study was carried out by a team of research workers of
the Human Resources Department and the Automation Unit
of the International Labour Office. Questionnaire inquiries
were made through direct interviews with senior management
staff, foremen and workers in 29 factories.

Contents of this monograph

This monograph proviGes an analytical study of the opinions
expressed in various countries about the impact on recruit-
ment and training practices of the introduction of new tech-
nology. It describes in some considerable detail the obser-
vations made during plant visits in the seven countries as
to how recruitment and training have been carried out when
new factories using advanced technology have been put into
operation. It concludes with & discussion of the methods used
in the inquiry and of the results ebtained, and is suppiemented
by a selected bibliography on recent literature on the

subject. o
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g PREFACE

This study on the recruitment and training of tabhour in newly established

plants using advanced technology is the third to be published in the series
of CIRF Monographs, It is the result of a project initiated and developed
by the Automation Unit of the Recearch and Planning Department of the

International Labour Office, and carried out by research staff of the

Automation Unit in conjunction with the Studies and Reports Section of the
Vocational Training Branch of the ILO.

T,

l_ The report is based on the findings of field research at plant levet to
deterimine the action taken and the difficulties encountered, if any, by
plant managements in assembling and training the labour force required
for a new industry, for instituting & new production process or for
changing over to highly mechanised or automated fnstallations.

The study relates to undertakings in seven countries — Belgium,

Czechoslovakia, the Federal Republic of Germany, Luxembourg, Poland,

3 the United Kingdom and the USSR —~ and covera a sample of plants repre-

senting both light and heavy industry and processes ranging feom batch

1 production to continuous flow, It also analyses situations described in

k current literature dealing with simtlar questions. 1t 18 an attempt to test
the validity of stateménts to Le found in éuch literature and the fears

generally éxpressed regarding the lmpéct of technical innovation on man-

power rv‘ec‘ru‘nment and training policies.

At every stage of the research pi;oject. but in particular during the field
work, the research team benefited from the whole-hearted co-operation
of the firms and plants in which tae case studies were carried ot. The
managements gave time and staff, made available all relevant facts and

8
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Page 6 Employment and Training Problems in New Factories

figuxes, were prepared to discuss problems encountered during the plant
establishment or modernisation process. In return for such free and
frank discussion some of them requested the research team to respect
their cesire for anonymity. This condition has been willingly accepted
and consequently no list of the participating unde~takings has been included
in the final text of the study, At most there are from time to time
references which situate a given undertaking within its national frontiers

when this is necessary in order to understand a specific point.

The research team also wish to acknov’ledge the co-operation of a
number of individual persons and specialised institutions, Among them
are the following:

Belgium National Employment Agency, Bruxelles
Federation of Belgian Industries, Bruxelles

Czechoslovakia State Commission for Finance, Prices and
‘Wages, Praha
Ministry of Foreign Affairs, Department of
Econoraic Organisations, Praha
State Commission for Technology, Committee
for Technical Development, Praha
State Commission for Planning and Organisation,

Praha
Federal Republic  IFO Institut, Miinchen
of Germany
Poland Institute of Labour, Warszawa

United Kingdom The Manager, King's Lynn Employment
] Exchange, Kirg's Lynn
USSR Councll of Ministers, ttsto Committee for
: Labour and Wages, Moskva
Ministry for Food, Mogkva
Ministry for the Chemical Industries, Moskva
Ministry for the Electrotecbnical Industry,
Moskva. o

This short list 18 by no mears an exhaustive etumeration of the persons
Q and bodies which belped the research team durlng the coursa of the
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project, To each of them and to many others — including the ILO Branch
Offices and correspondents in the cowrtries concerned — we take this

opportunity of expressing our most sincere thanks,

The 1LO official in charge of initial planning and preparation of the pro-
ject was Leonid Pisarik, under the general guidance of Ralph Bergmann,
the Chief of the ILO Automation Unit, The field work and case studies
were carried out by R. Bergmann and L, Pisarik, and by Armin Gretler
and Jacques Monat, both of the Studies and Reports Section of the Voca-
tional Training Branch of the ILO.

The ficst draft of the synthesis of the findings was prepared by
Leonid Pisarik. The final text was produced within CIRF Publications,
which has assumed responsibility for editing and publishing the study.

oA
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CHAPTER I - DESCRIPTION OF THE PROJECT

Foliowing the general trend of economic expansion, numbers of new enter-
prises are started ever; year in most countries. Setting up a new plant
involves many problems of major importance for the national economy.
This project has deliberately left aside the problems assoriated with
choosing the site of a plant and determining the nature of its products, to
concentrate on the problems connzcted with establishing the workforce

for new {ndustrial enterprises. And it is concerned exclusively with the
experience of industrially developed countries.

Lack of sufficiently q ifled manpower is generally agsumed to have
grave congequences for a newly established undertaking. Specifically, it
may cause undue delay between starting up the new plant and operating it
at full capacity, which in turn may entail considerable financiai losses.

For this reagon advance planning is held to be esgential. QOne author
postulates that, just as there are precise methods enabling a plant to be
constructed with the greateat possible efficlency, 8o there are spec:fic
ways of simultansously building up or "constructing" its workforce so as
i have, on the day set for the start up, competent men already trained
for the posts they are to occupy. No one could be surprised at two years
or more belng needed for the physical construction of an industrial plant.
Everybody ought to regard it equally normal that a comparable amount of
time is needed for building up the corresponding hterarchical pyramid.l

1 Didier Manheimer: “Industrialisation et formation. Essal de
bilan méthodologique™, in "Promotions", No. 76, ler trimestre 1966,
pp. 32-33.
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One of the considerations in choosing this subject for study was that
theoretical statements suc1 as the passages just quoted often have little
or no support in the form of related studies made at plant levet. For
tkis reason field work was seen as the most important part of the present
study.

It i3 known that changes in technology considerably affect manpower
requirements. Various studies have indicated that occupations associated
witk automation require workers with higher skill levels., If this is so, it
cowsd be expected to affect the processes of recruiting and training labour
for new undertakings where modern or automated equipment is to be used.
Do the managements of suca factories really employ any special mettods
to recruit workers for operating modern machines? How different are
such methods from "classic" methods for the recruitment and training of
a workforce for plants based on conventional,old" technology? What
difficulties and problems aie encountered in securing adequately

qualified staff?

This research project was irtended both to clarify these questions and,
at the same time, to investigate changes in skill requirements caused by
avtomation and advanced tevhrology in general.

The sample

The ideal conditions f>r examining and if possible answering these
questions would be a situati>n where an entirely new plant has been started
in a locality where no other sir.:!ar plant ia already in operation. This is
the type ok situation which vs/ill most clearly demonstrate both the need for
special measures to recrul’. and train workers, as well a3 tne accompanying
problems. It was therefore considered important to visit plants which had
been built recently put not 10 receatly a8 to preclude seeing the various

19°
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recruitment and training measures in proper perspective), were using
modern production techniques and were established in localities where no
similar plants previously existed.

Ideally, too, the technology applied in the plant should fall within the
definition of "'automation”, But as relatively few plants are actually
using automstion, in the normally accepted sensa Qf the word, it was
decided the study should also take into considccation plants uging other
types of advanced techaulogy. As the project developed, it was found
that even this broadened approach did not permit an adequate sample of
plants to be taken, Consequently, some plants using modern technology
not differing radically from earlier technologies were included in the

sample.

As finally evolved, the sample comprised 29 plants in 7 Enropean
countries: 5 selectad in Belgium, 6 in Czechoslovakia, § in the Federal
Republic of Cermany, one in Laxembourg, 5 in Poland, 3 in the United
14ngdom and 4 in the USSR.

The range of production represanted by these 20 industrial concerns was
wide, including both light and - - vy inaustry:

ERIC}
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Branch of Industry Plant No,

- aluminium 16
cardboard articles 15

- cement manufacture and brickmaking 19, 25

chemicals C 21, 22, 24, 27
electric lamps v 29
electronic components and computers 1, 12
food industries 9, 10, 11, 28
machine tools 5
motor accessories 4, 14
motor cars ‘ 6
nail and wiremaking 8
oil refining and petroleum products 7, 20
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- plastics 13, 17
- plate glass 18
- sgteel rolling 3
- textiles, including synthetic fibres 2, 23, 28

In the course of plant visits, it was sometimes found that not all the con-
ditfons taken as a basis for a plant's inclusion could be observed.
Although most of the plants chosen for the study and approved by national
authorities had been built recently, a substantiz]l number of them were
siniply new units within older enterprises. In market economies, they
were part of a large corporation, often multi-national in scope; inthe
centrally planned economies, many «f the plants were part of a complex
of eatablishments w:der centra¥sed direction. In some cases, the new
plants had been sst up close to similar older ones which were being
phased out, and from which the new plant had been able to draw the major
part of its workforce. In othcr cases, the new plants had close ties to a
parent enterprise which was able to provide training factlit’. ‘nd some-
times even labour.

A further problem encountered by the research team related to the level
of automation employed. This varied considerably among the different
plants visited and in some it was found difficult to focus on automated joba.
Where instances of this kind occurred during field work, an effort was
made to distinguish between personnel spec'ﬁcully recruited tor the new
tochnology and those enmed for work in the long-estabUshed departments
using more conventional production processes.

Age of the plants and degree of sutomation

To desoribe ench of the l‘nctories visitod would be to make a mere cata-
logue of tho plmts and their installatiors. Tbere is, bowever, a case
for mentior.im eny here thetr age and deg-ree of automation. Roth

Bl
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factors have a bearing on the action taken and problems encountered by
the plants in recruiting and trairung the. * respective workforces, and
constitute an ald to understanding tke implications of the findings des-
cribed in chapters III and 1V,

All four plants visited in the USSR went into production between 1965 and
1967. Three of them were using the 1108t advanced technology in the
particular sections to which the study was dirested. Production in these
sections was organised on the principle of a continuous flow process with
the use of transfer lines and control panels. In the fourth plant, of which
only one of éeven bulldings was completed at the time of the visit, the
production process was only partially automated. There was widespread
use of manua! worl: in the production of bulbs for signal lamps and torches
and in the assembly shop. Most of the automatic equipment was in the
filament and electrode shop, Ninety per cent of the workers and auxiliary
-‘#orkers in the main shops were in the lowest pay grades.

In Czechoslovakia, the scene was somewhat similar, but five of the new
units dated from 1964 and the sixth from the beginning of 1966. All, no
doubt, incorporated the most modern production techniques in practice at
the time of thelr construction; the insiallations in one plant, for example,
were specified as follows:

‘ e %
Automatic equipment and single purpose machine tools 40
Semi-automatic cruipmeat 30
Universal machine tools : 30

On the whole, however, the equipment in use did not seem to be as
advanced as that encountered in some other couatries.

Of the group of plants in Belgium and Luxerrbourg, four came into
operation during 1965-1966 while ono was slight}, older, having begun
operations in 1961 in an nld factory buildirg pending erection of a new

3
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one which was completed in the pzriod 1964-1966, Much of the machinery
and equipment seen in this group of plants was among the most advanced in
the world, in the particular industries concerned — chemicals, electronic

components, steel products, motor accessurics and textiles.

Two of the plants in the Federal Republic of Germany started up in 18¢6;
two others started production 1963 and 1964 respectively, while the fifth
unit was of older origin. In the two plants with mainly assembly pro-
duction processes the level of automation was not high. One plant used
the largest and most up-to-date machinery of its kind in Europe; both
the remaining factories had very modern and complex installations,

Two of the United Kingdom plants also ware among the most advanced in
their field (chemicals and textiles), one of them having the first fully
automated spinning unit in Europe. The third was engaged in a rather
conservatively traditioaal manufacturing sector and was partly automated,
partly mechanised and partly manual. Although all three companies were
long-established, the departments studied were of very recent origin,

The Polish sample included three highly automated plants in chemicals
and in a related indusntrial sector; two of the three were new units in
old companies, and (he third bac been set up in 1964, The remaining
plants were even neaor (1°35-1966). Thelr main production shops were
equipped with autoriated machinery, while the other shops used manual

None of tho plants visited used on-line or central computers to control
production processes.

{ Hjt‘;
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Scope of the project and research method

The study concentrates on production and maintenancc workers, super-
visors and technicians, Management and aﬂminlstrative, commercial
and clerical staff were deemed to be outside its scope. In a sense, the
project 18 a companion work to another study carried out by the
International Labour Office and concerned with the recruitment, training
and adaptatfon of maintenance workers for highly mechanised or automated
units in industries other than mechanical and electricas engineering.1
The two studies are somewhat similar in approach, in that each is based
essentially ¢a plant studies carried out in v arious European countries
and data drawn from discussions with national authorities, employers®
organisations ard rlant officials. ‘fhcy differ, however, as regards
purpose. ‘ ‘

The main objective of the earlier study was to determine the principal
trends and requiremente of {n-plant training for specific categories of
skilled workers engaged on maintenance operations in cert..n branches
of industry where produntion methods had undergone substantia) changes
during the preceding ten years.' o ' ‘

The present study i8 cotcerned not with any special group oxr groups of
workers, but with a workforce in general. It seeks to examine the whole
process of establishing a total workforce for new piants, and to do so
usirg two differeut lfnes of approach. Firstly, it inquires into the
measures taken by the undertakingy to locats, attract, and finally

select and hire thelr stuffs. Secondly, it attempts to discover, and to
describe In broad outline, the special prodblems ¢onnected with ensuring

1110, Automation Programme: Tralning of Maintenance Workers.
Gentve, Internatioral Labour Office, 1967: AUT/DOC/8, 38 p.
(processed).

»>
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that the personnel so recruited either possess or are given the oppor-
tunity to acquire the range and Ievels of skill required for performing
their new functions. The questions covered in the chapter on training
therefore relate both to the employees' education and Lraining paior to
employmert as well as to the training provided after hiring,

These two chapters — recruitment and training — constitute the bulk of
the report. The field work on which they are based was preceded by a

. study of the literaturzon the subject, Published materis) concerned

;- specifically with gkill requirements, recruitment procedures and training
measures adapted to jobs associated withnew technology is relatively

e ek f

scarce. Nevertheless the surve:' has assembled a bibliography of some
fifty titles — both books and articles — on the subject, all of which throw
light on different aspects of the problems examined and analysed ir the
body of the report. An analysis of the main lines of thought aﬂd action
derived from a study of this literature is given in chapter . The titles
are listed in Appendix I.

Material arrangements

Arrangements for plant visits were made through governmental bodies in
Crechoslovakia, Poland and the USSR; in Belgium, the Federal Republic
of Germany, quémbourg and the United Kirgdom they were made
directly with the individual companiea and thefr managors. Before
making plant visits, a deacription of the project was sent to the under-
takings selected. Whore relevant, material for the study was prepared
fn advance.

Plant visits normally lasted two days. They included racetings with the
plant manager or one of his deputies, as well as with personnel and

)
. training officers, and an examination of produciion processes In tae

ERIC
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shops, To ensure a reasonable measure of standardisation, discussions
with plant officials were based on a questionnaire prepared for the guidance
of the TILO staff members conducting the interviews. 1 Emphasis was on
the situation and problems obtaining when the plant or department first
started operation,

In some countries, in addition to plant visits, meetings were arranged
with offictals of the various ministries concerned. Information obtained
during such discussions is also included in this report.

1 Reproduced in Appendix II. -

17
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CHAPTER II - SURVEY OF RELEVANT LITERATURE

In order to understand more clearly what kinds of adaptation may have to
be made in conventional procedures if recruitment and training are to meet
the needs of automation and advanced technology, it is desirable first to
review some of the reports, studies and articles written on changes in
skill requirements and the corresponding employee qualifications needed
for new jobs. Even a brief examination, howéver. of the literature on
manpower requirements of plants using advanced technology, aund on the
measures taken to meet them, reveals that relatively few studies have
concentrated on the experience of newly established plants. It would, in
fact, be almost impossible to compile a meaningful bibllography limited
to the ideal situation envisaged when this study was planned.

This survey of current lte.ature therefore reviews not only studies con-
forming to the ideal conditions laid down but algo studies relating to older,
long-established enterprises now employing advanced technology. It does
not lay claim .to being exhaustive but it does nevertheless constitute a
fairly complete roxind-ﬁp of opintons and ideas — many of them con-
tradictoi-y - to be found in published matefial on the Implications of
advanced technology for manpower planning and utilisation.

elnra e e

Job cortent and skill requirements

_ Aimost a}l the literature deuhg with the probable and the actual effects
of the iﬁtrng_ctlon of advanced technology stresses the fmportance of the

1 changes in skiil requirementg brought» s‘\bout by a new technology. In

general, the effects are apparert mainly in two forms: changes inthe

O 3 sld11 content of jobs or the creation of new jobs, and changes in levels of
E MC : skill, ’ ‘ ‘
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An empirical "before and after" study of changes which took place in a
large bakery setting up and transferring production to a new plant and, at
the same time, introducing advanced technology, was carried out by a
research group of the University of Colorado during 1958-1952. The
published report contains some c¢.nclusions of interest, particulrly as
regards where the changes tend to lie {11.*

The basic and most important changes in the production process in the
new plant as compared with the old one were ".., in the greater use of
bulk handling of raw materials, larger and faster processing machinery
of the semi-automation and automatic order, and further extenston of
corveyor3 and mechanical handling of materials",

The relevant changes in skill requirements are described as follows:
(2) automation reduces many skilled Jobs to rather easily learnt ones
while responsibility levels increase for many employees;

» (b)  automation requires higher technical skills from the supervisors.

An article by Lundgren und Sagaser, published in a fairly recent issue of
"Personnel Journal”. deals with a‘ major metalworking development of the
second balf of this century ~ pumerical control of machine tools — which
hrs brought in the new profession of the paﬂ progfammer And has changed
both the na\ui_-é <;f the machlne—tool operp.tér's job and the division of the
duties between workers and staff: ... coﬁtrol over xﬁanufacturlng
activities Is shifting away from the machine operator and supervisor (o
the staff level. As a result, changes will most likely have to be made fn
the trai ning of both operatora and supervisory personnel 88 the nature of

" their duties change . " It is probable that the use of semi- skilled

operatore will prevail in the Iong nm" [2]

s 4

* For this and lubse(]uent references In this chapter, cf. Appendix I
List of selected bibliographical references.

19
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Completely new jobs arising as a result of advanced technology seem to
be relatively rare, huwever. Much more frequent are references to
changes in the levels of skill required and in the decision inaking factor.
In December 1964 a North American Joint Conference on the requirements
of automated jobs was convened by the Organisation for Economic Co-
operation and Development (OECD) at Washington,D.C. Some of the con-
clusions of the conference emphasised that "the skill levels required for
many occupations have increased. . .but technologizal change has rot in-
creased skill requirements in all occupations'. In connection with the
net effect of technological change on the skill level it was noted, however,
that . . . technology. . . is operating to raise skill levels generally" [3).
Support for this conclusion was given twno years later by a participant in
another OECD meeting held at Zurich, the European Conference on
Manpower As‘p‘ects of Automation and Technical Change: "1t is sometimea
argued that automation destroys skil' and lowers the dignity of jobs. Such
a view seems exaggerated and indeed wrong-headed. . ." {4].

There is ample ovidence to support both views: the skill content of some
jobs is increasing, of others, decreasing. Ina study prepared for the
Nauonal Commlssion for TecLnology, Automatlon and Economic Progress
and publlshed in tbe USA in October 1965, Wa]ker noted that: 'Mtnor

declslons on work allocatlon snd quality of product formerly macde over a

- perla.‘ of tlme and on the l‘actory floor must now be made by a sophisti-

cated staﬂ at a higher tsvel., ."and ""the cost of errors made in planning

18 far grester thexn on conventional equipment”. {5}

A study carrled out in a large motor car factory in Belglum indicated
that In same cases new technology lowers the level of skilla. Such a
lowering took pllce. for instance, when cold forging was replaced by hot
forging, or when machine casting was Introduced in a foundry [61.

20
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In an article based on a thirteen-industry study, Bright noted a similar
tendency: "...there was more evidence that automation had reduced the
skill requirements of the operating work force and occasionally of the

entire factory force including the maintenance organisation..." {7].

On the other hand, the Belgian study [6] pointed out that in the mechanical,
electrical and electronic maintenance sectors there was a growing need

for highly skilled workers to meet new demands. As far as maintenance

workers in general are concerned, in fact, most studies on skill require-
ments stress the necessity for these workers to have more sound techni-
cal knowledge of the equipment and processes they handle than they have
ever needed before. Such a view was expressed some years ago by

| Naville in a report published by the National Research Centre (Paris) in

‘ 1961 [8}, and in an article on new metatworking technology in the USA

i published in "Occupational Outl;)ok Quarterly” in 1965 [8]. The same
observation Is to be found in Soviet literature [10, 11), in a report on
twenty-five case studies carried out by the 1FO Institute in the Federal
Republic of Germany [12] and in a CIRF study carried out for the High
Authority of the European Coal &nd Steel Community {13].

i There are also references to an fncreasing need for a wider range as

‘ well as a sounder graap‘ of knoewledge related to new technologies. In
1965 Hardebeck, writing about the mechanical and electrical engineering
Industries in the Netherlands . stated that for some posts there was a
ﬁeed for a combination of knowledge not only of mechanical 2~1 electrical
engineering but of electronics and hydraulics as wetl {14). This vicw is
supported by the findings of the CIRF study just referred to {13] and in
an earlfer one also dealing with the basic metal industries [15): this
combinatfon of knowledge was considered an essential feature of both the
new occupatien of control technician in the blast furnace depariments
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and thc electricians and mechanics in tl e steel- mizking departments of

steelworks.

In the USSR various books and articles : ndicate the same trend towards the
development of multi-skilled workers ir plarts using advanced technology
[16, 17]. As pointed out by Belkin in in article published in May 1967,
"The main feature of such a worker is lig ability to carry out all the

operations of a complete production prozass ut a given workplace." [18].

The situation described in an ILO repert on strictural changes in the
textile industry can be taken as fairly typical of any rapidly and radically
modernising industrial sector. The report, which was submitted o the
Eighth Session of the Textiles Committ.e in 19€8, lists four possible
immediate consequences of technological change as regards jobs anc
skills in this field:

"(a) need for more intensive sperialisation, an occupation being
subdivided into two or more specialised activities that have
narrower limits but ofter call for more thorough study and a
vrider knowledge;

%) replacement of an activity requiring skilled manpower by a
simpler activity that can be entrustel to less gkilled persons;

(c) simplification of worx result ng mainly from the introduction
of new machines that virtually reduce a skilled trade to the
level of a general activity,;

{d) need to carry on new and higaly skilled activities.” [19].

Sidlled, semi-sgkilled, unskilled

The ctanges in job content and skill levels are accompanied by changes in
the proportions of skilled, semi-skille¢ and unskilled workers making up
the labour force of modern industrial ccncerns.  In 1964-1965 the

by
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Manpower Research Unit of the British Ministry of Labour studied occu-
pational trends in the metal manufacturing and metal using industries.

It was fourd that “a majority of firms expected 2 gradual reduction in the
proportion (though not in the numbers) of skilled operatives, mainly as a
result of technological change, with some of the more demanding work
being taken over by technicians and some, broken down into simple
operations, oy semi-skilled workers. It was a general view that skilled
operatives on maintenance were Hkely to gain in relative importance com-
pared with those in production and that both would need to be better
trained". 120]

Statistics published In the USSR [18], in the USA and in some other
countries also [21] shcw similar tendencles together with a relative
decrease in the proportion of nnskilled workers in total industrial employ-
ment during the last decades. A researcher of the IF O institute,

Julius Kruse, described the change in occupational structure then taking
place as a result of technical development {n the textile, stoneware and
road bullding sectors. In all three the proportion of unsgkilled workers
in relation to total employment had on the whole decreased, while the
semi-skilled workers {n relation to total employment had gained in
{mportance, both as regards the quantity and quality of their work.

"In contrast, however,'' he went on, "skilled work is losing ground in
directly productive tasks — the building trades constituting an exception
from this general tendenzy. The skilled worker trades typital of par-

ticula:s branches are losing out to mechanisation” {221,

Assembling the workforve

A great deal has been written on the theme that modern technology
requites & new type of worker with quite other qualities than have been
looked for in the past, and there is a wealth of published material

1823
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providing examples of recruitment procedures and selection methods.

It is fairly generally felt that, as Clay Smith pointed out in his book
"Psychology of lrdustrial Behaviour: "The difficulties of making good
selections are rising. Fewer and fewer workers are needed for simple
jobs with obvious requirements, more and more are needed for complex
jobs with requirements that are hacd to specify and harder to measure.. .
As the difflculties of making good selections mount, companies use more

sophisticated methods of selection. Interview procedures are modified. .

aptitude, achievement, intc:est and personality tests are given with
increasing frequency" [23]. There {s a growing belief that there is a
need to develup more effective tests and recruitment methods for use in
selecting workers for new production processes. "Testing Egan points

out, "is no longer a question of belief but a question of evidence™ [24].

Perhaps one reason why more elaborate selection methods are being
experimented with fs that the qualitiea and abilities aouéht in the workers
are in fact increasingly difficult to assess. The following are extracts
from two ILO studies in which criteria are listed tor recrultment to very
ncw types of job i two different industries. Signallers {or apparatus
operators in blast-fuinace control stations), according to one of the
reporis, must certainly have "a detailed knowledge of the duties of a
blast furnace helper and a stove attendant", but they must also have
Vabove-average 1..telligence, an alert mind and quick reactions; in
addition, they must be vigilant, active and capable of sound judgn.ent...
gas controllers must be able to pay attention to several factors at once, be
immune to boredom, have a gift for diplomacy" [15]. In the choice of
operators for numerically controlled machine tools, says the other [LO
report, formal skill qualifications piay a smaller role than character,
responsibility and relability 125]. Some writers, such as Ottieri in his
book "The Men at the Gate", put thelr faith in psychotechnical testing:
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"If one has to allocate particular men tc particular work,... psycho-
technical methods offer a reliable means of selection and of discovering

individual aptitudes: this much has been pxoved' [26].

Sclection criteria

The applicstion of sophisticated selection tests in recruiting new employees
is not a comnion trend. The CIRF blast-furnace study already referred to
[15) noted few changes in the procedures of recruitment for new processes:
"In the production departments recruitment and training have so far changed
very little from the traditional forms. Production de;:artment personnel
are still for the most part operatives wiio have been trained on the job.
Seleciion for' the various jobs normeily takes place after a probation period
and on the recoramendation of the supervisory staff’. Two of the firms
visited in the course of the blast-furnacc research project gave preference
to operatites who had had any kind of systematic training, even if it had no
direct bearing on the particular job in view. The important thing was that
the workers should already have had some mental training enabling them to
learn and carry out ncw tvpes of work more quickly. Efforts were
generally made to recruit intelligent young people for working with the
modern equipment.  (In the blast-furnacc mainteanance scrvices, huwever,
there was a strong trend towards recruiting only skilled workers who had

completed their training.)

The accent on recruiting young workers wovld appear to be a common
preference. As ocbserved in the CIRF steelworks study, "in all the steel-
works wherc there have been important technieal changes (in particular
when oxygen processes have been introduced), in so far ag {8 po:sible
they select young workers for working with the new equipment.  Dlder

workers sonictimes have difficulty in adapting to new processes™. [13]
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' Recruitment for a big firm in the Paris area began with a survey to

i assess the standard of technical knrwledge of that section of the population
i who could be expected to answer advertisements put out by the firm.

Taking into 2ccount results of the survey as weil as some basic information
supplied by the Ministry of Labeur's regional ¢-partment of industrial
psychology, the company's management laid down the selection standards
and the level and duraticn of training. In the selection process certifi-
cates and diplomas were not the only criteria, In certain cases priority
was given to the results of the intelligence tests rather than to the know-
ledge acquired. [27]

Systematic planning

According to most of the studies and reports analysed, the key to success-
ful recruitment for the new plant lay fn early and systematic planning.
Experience of the Dillinger Huttenwerke (Federal Republic of Germany) in
recruiling workers for a modernised steel plant is described as follows:
"We have streamlined our recruitment procedures and intraduced stiffes
reQuiremeﬁts for entry into apprentice training. Recruitment begins

well before the end of the school year. A list of the number and type of
apprentices we require is sent to the vocational guidance office of the
‘public employment service. 1t is this office which, 1y means of aptitude
fests. interviews and counselling sessions, does the first screening of

possible recruits among the school lcavers." [2s].

An Interesting account of systematic and early planning of staffing for a
new factory In France s to be found in an OECD study published in 1967
[29). The factory was a pilot plant in 8 new {ndustry and .., the
nstallation required a large qual_iﬂed staff, of a sort that was practically

non-existent at the time". Tha factory took a considerable time to build,
]: TC therefore "fopecasting and programming could be carried out in favourable

Y,
)
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circumstances... The departments concerned had six months to plan the
jobs, define qualifications, arrange training ,.ogratames, provide the
school equipment, carry out selection and provide participants with accom-

modation, etc.".

Estimating manpower requirements was carried out in three steps:
(1) laying down the necessary qualifications;

(2) predicting the standard of recruits who csuld be obtained;

(3) determining the amount and duration of training required.

As to the qualifications required, it was considered, after they had been
laid down, that “in this type of industry, where technical development can
be very fast, it would have been a mistake to lay down strictly defined
professional qualifications. The individual's knowledge must be able to

keep pace with technical develnpment".

Another example of a »"ery early start of the recruitment and training
programme for a new plant Is described in an account of experivnce gained
in the United Kingdom by Richard Thomas and Baldwins Limited in con-
verting its Spencer Works to the LD stéelmaking process. The new plant
began to produce steel in July 1962, but planning the train{ng of the work-
force was started early in 1960, some key appointments being made already
in the summer of 1959, "By the spring of 1962, the recruitment of
manigers, supervisors and staff grades was almos’ complete and the
recruitment of worker grades was well under way. At the end of the
initial recruitment phase, nearly 60,000 applications had been considered
and over 6,000 appointments made, some 2,250 to management a.ad staff
grades and 4,000 to worker grades. The intention that managers should
have the opportunity to participate In the selection of their subordinates
was observed at all Jevels throughout the recruitment phase, and foremen
E l{[lc took a part In the selection of their operatives", [30]
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Action at national level

Not all firms or undertakings may be equipped to embark on such highly
systematic and scientific methods of planning the staffing of their new

1 plant or production unit. In several countries there are examples of

1 government departments or semi-governmental agencies providing ser-
vices at national level to help firms in the recruitment and selection of
qualified personnel, including skilled operatives. As was seen above,
the French factory in the Paris area had recourse to the research ser-
vices of the University of Paris and to data supplied by the regional
department of industrial psychology of the Ministry of Labour [27}.

[ In the United States of America, the Employment Service has developed a
speclal programme of placement services for professional workers (i.e,
those with university training, or the equivalent}. This programme —
the Professional Office Network — provides a quick and direct means of
communication among local offices in the inter-area recruitment and

placermcat of gscarce professiorsl personnel. It uses the mosi up-to-date

TP

information techaiques. As indicaled in the Manpower Report of the
President (1965), electronic data processing and telecommunications

vy

systems were being developed for the storage, retrieval and communication
of job and worker information, The electronic data processing system was
fn an advanced development stage and plar.a were going shead to expand the
computer system to serve ultimately all stages. (31}

3 Action with much the same sort of purpose in view was the establishment

in the USSR in 1966 of committees for the utilisation of manpower resources
at the Republic level, These committees operate through special services
at the regional and local levels. One of their tasks 13 to perfect the pro-
cedure of matching workers and jobs by coilecting and disseminating infor-

YT

)
E \‘C‘ mation on the labour force which i8 required and available in t%e area and

by developing the necessary measures to maintain the balance, (32]

8
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Training the worl-force

One of the characteristics of the past twenty years has been a substantial
increase in the demand for education — a world-wide phenomenon — which
has been paralleled by, or may even be said to have in some measure
generated an equally marked increase in the demand for training. In
discussing trends in vocational training over this period, an ILO report

on the manpower aspects of economic developments in Europe [33] points

out that it “is now commonly recognised that an advanced staze of industrial
development demands more and more persons with a good education and
training background and fewer and fewer with only limited knowlecze and
skills", Moreover, as trarsfers from one occupational field to another |
are becoming increasingly necessary, the individual must be given a ‘
greater versatilily potential through broad-based injtial training which

will factlitate subsequent specialisation and/or retraining.

|
i
|
The consequences of these general trends in the field of educ ‘on and '
training are to be seen in two parallel movements — expansion and '
rationalisation — each of which is as applicable to the training providing

basic skills for youth as to that which is intended ‘> give adults additicnal

skills or io raise the level of the skills they already possess. But
bersuse of the urgency of the nced to expand all types end levels of train-
‘ ing and the limitations imposed by nailonal budget provisions, the chiet
aims of education and training planners have been to ensure the nost
effective use possible of available funds, training staff and facilities.
This implies, the report goes on, an organisational approach and a
methodological approach, a systematic "search for new or improved

structures and training methods better suited to current and probable

}
] future requirements". Planners, researchers in industry and 1in the
Q academic world, government departments and international agencies have
E M therefore been focussing their efforts on a methodlical assessment of ,
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training facilities, aims and needs, To do so they have first set out to
discover present input of training and education systems — the people and
the operational institutions —~ to assess their capacity or output, to deter-
mine desirable output and then to draw up a balance sheet with a view to

determining the action needed to achieve, or restore equilibriam,
Planning ahead

This common wave of assessment and planning for the futurc is sympto-
matic of the new approach being adopted by national, regional and iocal
authorities, by institutions and by plant managements alike in the planning
and organisation of training. Most of the resultant reforms have been
designea to ensure equality of access to training and generally to raise its
quality — both being requirements necessitated, as has been seen above,
by the demands of advanced and constartly changing technologies. To
achieve these purposes it is (ncreasingly recognised that the snly sure
solution lies in systematic planning and fts corollary, advance planning,
Much of the success reported by the Paris manufacturing firm in recruiting
personnel and getting them adequately trained was attributed to the time
which was available for preparation between making the ciecislon and open-
ing the factoryt  there was time enough to study the structure of the trade,
to plan the tralning and to prepare the ground [271.

Long-term preparation seems generally to be keld essential. In the USSR,
Ylionskif, writing in "Ekonomi¥eskaja Gazeta" at the end of 1968, holds
tha; a three-months tralning period, considered adequate by some officials
in the Ministry of Ferrous Metal Industry, i8 not sufficient, When estab-
lishing & new plant, the training required would have to ha spread over a
much longer period, [34]
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st




O

ERIC

Aruitoxt provided by Eic:

Page 30 Employment and Training Problems in New Factories

Advance planning of training is a recurring theme in the studies dealing
with the manpower implications of setting up new plants. The study on

the conversion of Richard, Thomas and Baldwin Limited, already referred
to above, bears this out. ''The clear general lesson from the experience
gaired from the building of Spencer works is the value of training being
planned. It must be planned early; well in advance,..". Itis considered
vital that tratning should be accepted as an integral part of starting a new
works, and no. a3 something distinct and separate from the other aspects
of developing a new site. 'Ideallv, the training of work people should end
just as the plant begins to operate.™ [30]

The experience of Brown Boveri, a Swiss firm manufacturing electronic
equipment and of VOEST, an Austrian steel-making firm, tell the same

tale.

"planning training {at VOEST] begins at the contract discussion stage.
Together, cliewt and supplier check the skills and knowledge which the
production, maintenance and other technical staff going into the new mill
have acquired in their previcis work. Together, they assess the buyer's
need for additional staff training, and provisions concerning the training
job to be undertaken by the supplier are wrilten into the coniract or made
the subject of a special egreement. .. Tralning begins about six months
before the new plant {8 scheduled to go into production... The timing of
the training must allow the newly-trained personnel to participate in
satting up their home plant... Like VOEST, Brewn Boveri stresses the
importance of {iming the training. Courses which are started too early
often lead to wastage of the acqulred skills; (e trainees forget the
skills and routines learnt or, tired of waiting, they take other jobs before
the plant they were trained for is finished. " {35]

81
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When the equipment to be installed in a new plant is much more sophisti-
cated than that in use in similar production units of the company, some
concerns initiate training of workers for a new plant long before its

actual start-up. For instance, to meet the skill needs for its pew 80-inch
auioimated hot strip mill, the Indi.na Harbour Works of the Inland Steel
Company of the USA started training the workers for the mill between

Rl o &

one and two years before it was completed. "Working closely with the
plant training department staff, first line supervisors scheduled for trans-
fer to the 80-inch steel mill began preparing training manuals and con-

2 ducting on-the-job training for affected workers. Maintenance workers
E* were encouraged to up-grade their skills by enrolling in the company's

: various treining programmes conducted both at the plant and at Purdue
University. Key supervisors and technicians were briefed on operation

and maintenance of the new mill by the equipment installers® and manu—

bl o

facturers' engineering representatives,.. Purdue University professors
visited the Indiana Harbour Works plant to train electrical maintenance
crews. Lower-skilled workers in the 44-inch mill were being similarly
] prepared to replace higlar-skilled men transferring to the new factlity.

i And whenever possible, workers were moved into the new 80-inch mill

Mg ar oy

even before operations began.” [36]

Organisational principles

The report to the 1LO Textiles Committee already referred to above
states categorically that a first necessity deriving from the moderaisation

v

of industry, and {ncreasingly recognised in most countries, is that of
organising systematic tralning for all workers at every level [19). This,
88 many writers have noted, implies not ~nly the longer-term and advance

l planning discussed in the preceding section but also consideration of what
Q should be taught and at what level, the organisation of the Instruction, the

E MC place where the training is belng given and the actual methods used.
i1,
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Lantier and Mandon, describing recruitment and training practices in the
metal trades in the Lyon area, emphasise the need for higher level and
also broader training for modern technology. Neither the skilled worker,
narrowly specialised and lacking the essential theoretical bases, nor the
specialised technician who encountere ditficulties in applying his knowledge
to concrete projects, they say, can meet industry's current requirements
[37]. Inview of increasing automation, some researchers in the USSR
consider it urgently necessary that in vocational-technical schools the

trai ning of skilled workers (for instance in the chemical industries)

shculd begin at the same level as regards skills and knowledge as the

iraining of technicians (38].

An ILO study on the training of maintenance workers [39], which covered
sixtcen undertakings in Belgium, France, the Federa! Republic of Germany
and Sweden, has shown that companies attach great importance to "trouble
shooting" and the techniques of detecting causes of faulty functioning.
They consider that most training courses neglect: these aspecls of
maintenance work. A factory making films and photographic paper was
experimenting with the introduction of a course in logic. The mainten-
ance engineer was convinced that difficulties encountered in maintenance
work, particularly in fault detection often originated from a lack of

ability in many maintenancc men to reason logically. He was systemati-
cally sceking ways of "de-mystifying' tl maintenance of automatic

equipment.

Where the training should be given remains a ccntroversial point. At an
international seminar on vocational training and furtker training (Berlin,
23-25 November 1967}, a delegate from Czechoslevakia reported that it
was Intended to abolish specialisation in secondary vocational, technical
and higher educaticn, Such training would instead be given at the place

L33
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of work, in factory schools, in short-term and long-term courses, etc.
Various forms of training at plant and industry level would in future play
a very important part in the whole system of training of engincers and
technicians. By means of these measures, it was expected to solve the

problem of training people for the future. [40]

School-based training remains the principal system in Poland subject to
sufficient guarantees that the schools take adequate account of the require-
ments of industry. Within the Polish chemical industry as many as

50 vocational schools, with a total of some 12,000 pupils, and 38 technicat
schools (6,500 pupils) had be=n organised by the end of 1967, The schools
operate in conjunction with large undertakings. The necessity of having
large vocational and technical training centres in industry has been seen in
the ever-higher level of basic knowledge required from the workers in the
chemical industry which is being modernised, mechanised and automated
more rapidly than any other industry. (40}

A Soviet publication shows that workers for new plants are often trained in
similar enterprises which mey be located very far from their home plant.
For a new tyre plant in Krasrojarsk, for example, 891 workers were
tcained in similar plants in Moscow, Omsk and Jaroslavl (41}, Belkin,
writing in "So¥ialisti¥eskij trud" in 1967, proposed establishing vocational
schools for big industrial concerns before constructing the undertakings
themselves, averring that such schools "... cotid be used for training the
construction workers and then the skilled workers for the new plant"

(421,

The reasons most frequently given in support of removing basic skill
training from the shop floor, according to the CIRF study on apprentice-
ship in Europe, are as follows:
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""the training workshop, which is separated from the dangers and
pressures of regular production or maintenance work, makes it
easier for the apprentice to transfer from school life to the active
working life of the adult;

"'certain basic skills can be better and more systematically taught
under the close supervision of experienced instructors who apply
modern didactical methods and usc efficient teaching aids;

"'good working habits are learnt more easily in a training workshop
than under the pressures of production;

"the production process in highly organised larger undertakings
(piecework and assembly production lines) leaves journeymen and
foremen little time for taking care of the apprentice and teaching
him'. [43]

A Soviet study comparing in-plant training and training in vocational
schools concluded that the training of workers in schools has many advan-
tages and especially pays off in new and complicated occupations (441,
According to statistics, approximately two-thirds of the new workers
required for industry in the USSR need to be trained in vocational and
trade schools to satisfy the skill demand [45].

Experience at the Fiat School, Torino (Italy) in teaching new trades has
been described in an article written by the head of the school.  First they
tried to train production workers and maintenance personnel on the skop
floor. It was soon found, however, that this training was insufficient.
The most important reason was that "repair and maintenance of automated
machinery, even running it, required much more knowledge and insight
into electronic processes than could ever be conveyed to trainees working
on production jobs" [46]. This observation has since been confirmed
repeatedly, and in many ways: it is better to train both production and

36
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maintenance staff away from the production lines provided always that the
courses are constantly kept in tune with the latest developments from the

methods lahoratory.

In contrast, however, some writers consider that on-the-job training pro-
vided hy supervisors will continue to play an important role. But for 1
complete success to be obtained in such training the following elements are
essential: ;
- adequate supervisory training with emphasis oa training techniques; r
- formal and informal appraisal programmes which provide a two-way
communication channel and 2 means of ascertaining training needs;

- the provision of training aids — particularly manuals. [47]

Other writers,for example, Bourdeau (France), ha' e pointed out the
importance for supervisors, specialists and key production personnel of a
plant of belng on the rite during the final weeks of construction [48]. *
The ILO report on the trainine of r -tenance workers [39] suggested
that these categories of workerc, too, should he ~*-en initial training
during the Installation of the new plant "in crder t¢ 1earn from the H
supplier's assemhly men how the new equipment should be run and ser-
viced". On-thc-job training for them is essential.

The article on planning training at Brown Boveri and at VOEST makes
another point: "manufacturers and suppliers of equipment render
invaluable service In training the workers and technical staff required io
handle new installations". [35]

The need for plant training to he a joint effort {s also apparent in the }
current expansion of its organisation in inter-plant training centres. §
Group training has been gaining ground in many countries — France, the

Federal Republic of Germany, Switzerland and the United Kingdom among l

a’,
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them, One of the principal recommendations for further action made by
the Committce of the Employers' Federation for the Chemical Industry
(Federal Republic of Germany) was that smaller undertakings should be
encouraged to take an active part in the industry's training effort by inter-
plant arrangements [39]. Similar developments are found in Sweden.

The Federation of the Swedish Pulp and Paper Industry, for instance,

has set up its own residential school for the training of maintenance and
production personnel for its member firms. It is also orgaricing shorter,

specialised courses in co-operation with various vocational schools, [39)

Psyche'ogical effects of the introduction of advanced technology

Much has been written on the various psychological problems raised.by

the introduction of new technology. The Colorado University research
group report cited above [1] says that ", ., automation makes psycho-
logical adjustment training for workers as necessary as tachnical training
for new automatic work". Another writer, Warren Gorman, puts it this
way: '"The present psychological trend is or.e which swings between fear
of automation and excessive expectations of it. Less well~informed peopie
or those whe are incompletely trained, show a manifest fear of automatioo. - .
Just as the witches and sorcerers of old were accredited with abnormal
and mystical powers, many of us today somehow feel that the computer,
and thus the automatic machine, contains a irolety of sorcery In its inner
recesses and that a machine which i3 operated by the computer may

possibly brew up something of the supernatural”, [49]

[n 1958 an international group of experts was vonvened by the World
Heal'y Organization to consider the mertal he: Ith prablems associated
with the introduction of automation. In fts re¢port the study group noted
that the introduction had r . in psychological repercussions on those

involved, and that In some cases these might ect off reactions affecting

Mg
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mental heaith, The report went on: "Two types of reaction can be
distingulshed: first, emotional reaction to the introduction of an essen-
tially new technological method and in particular to the anticipation of
possible consequences of the innovation; second, the reaction of the
person who, confronted by new working and living conditions, is exposed
to physiological and psychological strain”, [50}

Some specific consequences of the introduction of automation were re-
ported by an American participant at an automation seminar organised by
the Australian Council of Trade Unions: 'It was found that in the Ford
Motor Company, automation had almost eliminated hernia, eye troubles,
foot accidents, etc., inits Cleveland Engineering Plant. However, the
reduction in physical risk seems to be accompanied by an increase in
emotional hazards. The highest incidence of gastric ulcers in the hourly-

paid group in America is now among the skilled machinists who exert

P e eim e iy

less physical effort nowadays than previously. And also we find that
these kinds of psycho-somatic disorders, as we call them, are increasing
among the workers in the automated plants and the numbers of physical

illnesse decreasing”, [51)

Another st1dy pointed out two major problems in applied psychology in the
present sta {e of partial automation: the problems of vigilance and varia-
bility in work load. Dealing with the "human factors in automation” the
writer indicated that "it is difficult for man to remain effectively vigilant
when there is very little going on". [52]

Mary writers have pald considerable atteation to another aspect of auto-

mation — the monotony of the work on, for Instzrnce, a¢sembly lin>s, 1In
his book on ""Modern technology aad civilisation™ Walker descnbes 2

o variety of methods which have been tried within industry for the reliefl of
ERIC |
!
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monotony in highly simplified repetitive operations. Included among
them are frequent {ransfers between jobs, introduction of rest pauses,
music in the workshop, the grouping of workers into competitive teams
and so forth. [53] sSuch measures may be indicative of the increasing
importance being attached by managements to the psychological and men-
111 health aspects of introducing advanced technology or automated pro-
duction methods into their plant. They may also be merely symptomatic
of a general unease, on the part of management and employee alike, con-

cerning the mental adjustment effort that might be required of them.
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CHAPTER III - RECRUITMENT

It was assumed in preparing the project that the location of the plants
visited would be among the major factors influencing the recruitment of
their labour force. It was felt that their siting would have helped deter-
minc plant recruitment policies as well ag the relative ease with which
the respective managements had been able * » find and attract the per-

sonnel required for their new production process or department.

Broadly, the undertakings visited could be said to fall into two groups:
those located in the heart of their own industries and those set up in

more fsolated areas.

One example of the first group wus a n.ew plant set up by ~ foreign com-
bine and producing strip steel (No. 3)1. which was established in the
heart of the country's steel industry. This afforded it an abundance of
raw material, a large and experienced pool of labour and excellent
transport facilities — three factors which may be considered 1o constitute
an ideal combination. Similarly, a motor car plant studied (No. 6) was
a subsidiary of a big firm maaufacturing various products in the saae
and related fndustries. The plant had recently been modernised but
older production raethods were still used in some departments. It was
located in an industrial region and could take advantage of the parent
company's vocational school, This plant therefore experienced little
difficulty in getting the skilled labour it required.

1 The number in brackets is the code number of the plant referred to.
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In other plants in this category it was either a matter of having been long-
established in the locality and merely embarking on new ventures (Nos. 13
and 22), or a case of a new factory built to replace smaller, old ones
(Nos. 9, 10 and 28). Innone of these cases was the recruitment of an
adequate labour force a problem except, perhaps, inthe sugar refinery
(No. 28), which suffered from a lack of skilled maintenance men and from

the seasonal character both of sugar production and of local employment,

The isolated or unique undertaking

The case of concerns set up in isolated areas or away from their own line
of industry might present a different picture. Onc such plant was a
plastics factory (No, 17}, a branch of one of the largest chemical com*
panies in the USA. The area was not isolated but its production was
unique in the country. Partly for this reason and Partly because there
was no local unemployment, its lIocation caused som3 initial recruitment
difficulties, but certain economic advantages outweighed this drawback
in deciding on the site. Another example was a new plant (No. 16)
turning out aluminjum plates, strips and profiles. Lack of an industrial
tradition in the locality gave rise to some recruitment and training diffi-
culties during the first period of production. This was also the case of
one of the motor accessories plants (No, 14) which was located in the

same country and quite near the aluminfum plant,

In another country a factory manufacturing wire, nails and cables

{No. 8) had been set up in an area where no similar plant existed,
However, since the Slate also operated other plants manufacturing the
same linc of product, it was possible to transfer some of the skilled
workers required and to recruit others from within the industry. The
undertaking provided housing for key personncl coming from other

areas.
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COther plants falling within this category were a chemical company (No. 24),
two of the textile undertakings (Nos. 2 and 26) and the electric lamp factory
(No. 29), all located in fairly isolated areas in different countries. In
none of these cases did isolation from their own porticular industry or the
fact that the areas did not have an industrial tradition give rise to any reai
recruitment difficulty. Much of the work required only semi-skilled
labour, which was obtainable locally. In one or two instances unfamiliarity
with factory work created seme initial psychological problems, which will

be referred to later.

There wnre also plants in this category vhich had been set up by, were
affiliated to or had close ties with for2ign companies. Some of these

plants suffcred initial recruitment problems, but the latter were due more
to ar insufficient appreciation of local conditions of work, language problems
and the seasonal character of the local employment situation, than to the
absence of a potential labour force or to the level of technology introduced.
This group of plants manufactured a variety of products: thin film plastics
(No. 17), electronic components (No. 1), aluminium (No. 16), machine tools

(No. 5), motor accessories (Nos. 4 and 14) and computers (No. 12),

The over-all impression was that the siting of a factory was not influenced
to any extent by the availability in the locality of persons technically quali-
fied to work on modern machinery and equipment, so long as there was
available for recruitment a sufficient supply of manpower which could be
trained.

Establishing recruitment requircinents

Preparation of manning tables

Manning tables were variously prepared either by the state authorities,

by the plant management or the parent companies, with the equipment

1149
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manufacturers or suppliers sometimes playing a major advisory role.

In the USSR, Czechoslovakia and Poland, for example, the manning tables
for the plants visited had been prepared by czntral authorities, such as
the Central Project Institute for the Nitrogen Industry, the relevant
department of the Ministry of Food or the institute of technology for the
industry in question. In the USSR they were based on the experierce of
setting up similar plants in other regions of the country. When new
machinery was cbtained {rem abroad, the views of the suppliers were
sought on the draft manning tables and taken into account. 'This was the
case in a synthetic fibres plant (No. 26). After consultation with the
equipment suppliers, the manning tables were passed for action to the
new plant management which did not appear to have taken part in their
preparation. As a rule, the technological plan was prepared In simiiar

fashion and 2t the same time.

In Czechoslovakia there was one case of the manning tables being pre-
pared by the equipment suppliers; in all the other plants studied they
had bean established by tho competent fnstitute of technology for the
industry concerned. In Poland, prospective administrative staff in some
of the plants had participated in making up manning tables which were
basically being prepared by project institutes. The skill requirements
were sfecified in the course of the running-in period.

In Belgium, Luxembourg, the Federal Republic of Germany ani the

United Kingdom it was the managements of the new plants or of their
parent company who assumed this responsibility. Since in almost all
cases they either formed part of an associated group of companies or were
new plants established by concerns with world-wide interests, the pre-
paration of the tables did not present eny problem. In the casz of the

automatic spinning unit (No. 23), however, it was the manufacturers of
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the machinery who established the first manning table on the basis of
their design of the equipment since the plant itself was in the nature of a

pilot project.

In general, it appeared that very few changes had subsequently had to be
made in the tables established. In the cardboard articles plant (No. 15),
because of unforeseen operational problems encountered when a particular
machine functioned fully automatically, two workers had to be zllocated to
it instead of just the one planned for in the manning tables, The

skill requirements determined for some pieces of automatic machinery

in the motor car plant (No. 6) were subsequently found to be too low, and
additional training had to be organised for the workers assigned to these
machines. In one exceptional case (No. 28), where substantial changes
were necessary, the inanning table had become available only three moiths
before start-up. ‘This perind proved too short. It created recruitment
difficulties, fewer employees belng recruited than were later found to be

required.

In other cases the project figures ware found to be below those actually
required. In one project the manning table provided for 32 workers, but
after the running-in period 46 were found to be necessary. On the other
hand, there were also one or tw0 cases where the elfective workforce was
reduced by as much as 10 per cent after running-in. [t is sometimes
difficult to foresee the extent to which automation and mechanisation will
be accepted by the workers or the speed with which they wlll become ac-
customed to the new conditions after the initial running-in period. Some
firms initially recruit more personnel than they require jn order to allow
for the carly staffing trcables inherent in starti.g up an entirely new unit.
One concern with a highly automated production process (No. 22) had a
10 per cent reserve of the workforce on stand-by in case of illness,
holidays and the like,
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Staffing and skill levels

The type of workforce data available in the plants differed to such an
cxtent that strict comparisons for a number of plants were not feasible.
In particular the classifications "skilled" and "semi-skilled" worker
proved to vary between both plants and countries so that any attempt at

comparison would be meaningless.

The following skill level structures are given as merely indicative of

general trends identified during the visits.

In the automatic spinning unit of one of the textile plants (No. 23) it was
possible to make a comparison with the perscnnel required for a con-
ventional production unit of the same size. The normal manning table
for the latter provided for a total of 43 staff working three shifts: 10 pro-
duction workers per shift and respectively 4, 5 and 4 supervisory and
ancillary staff. With the new attomatic spinning unit, however, it
proved possible to amalgamate the jobs of scutcher, tender, card tender
and draw-frame tender into an entirely new job — "prep tender" — thus
saving 3 tenders per shift and brirging down the total numher of direct
production workers from 30 to 21, On the other hand, while 4 setter/
mechanics for three shifts were sufficient for the conventional unit, the
automa‘ic spinning unit needed 6. The indirectly productive and highly
skilled worforce had therefore fncreased In proportion to total employ-
ment. Moieover there was an increase in the skills expected of opera-
tives: the "prep teadera” became key men in the automatic unit and
required some six months of upgrading training in order to reach full
produclion standard.

In a chemical factory (No. 24}, there were 5 to 6 supervisors and fore-

men for each unit employing a total of between 8 and 12 operatives, In

c ol
Y



CIRF Employment and Training Problems in New Factories Page 45
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addition, there wers 17 maintenance men for a total of about 40 operators.
'The management of the undertaking indicated that this was a high propor-
tion of skilled and managerial personnel compared with the requirements
of conventional methods of manufacturing similar products. It should be
ncted also that a good deal of the maintenance work was contracted out

: and that, consequently, the maintenance men had more limited functions

in the automated plant than they would have had in a conventional one.

The personnel requix :d and their levels and types of skill seemed to
differ according to the degree of mechanisation or automation in use.
Plant No, 4, for example, had highly automated equipment involving
little manual work and producing many diffcrent types of motor acces-
sories for cars, marine engines, mowing machines, etc. Fifty per cent
of the production workers were women, employed on semi-skilled work

in such occupations as automati: machine cperating, wire welding,

inspection and, in one instancc, in instructing. Among the machines in
‘ use was a completely automatic assembling machire whose operation
turned out to be a key post, although originally not so envisaged in the
manning table. Mastery of this machine required some six months'
treining and the management had subsequently found itself obliged to pay

tho workers a higher wage in order to keep them with the firm.

In the petroleum products unit of tke oll refinery (tlo. 7), operating on
continuous flow process with a central control panel, there were four
shifts of some eight workers, each composed as follows: a foreman with
specialised secondary educstion followed by four to five years of work

experience, one chief operator with the same qualifications, {our opera-

tors having apprentice-school trairing and three years' work experience,

O
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and one or two maintenance workers similarly qualified. All were on

the two top steps of an eight-step wage scale. 1

A modern dairy (No. 9), processing up to 300,000 Jitres of milk per day
and using autcmatic bottling and pasteurisation machinery, had a work-
force of 360 employees. These comprised 179 production workers,

15 foremen in the production units, 31 maintenance personncl, 100 trans-
port workers, 21 workers in the storage department and 14 employed in
the canteen and in administrative and clerical jobs in the production

department,

In the ceinent plant, which produces 210,000 tons of burnt lime per year,
104 people were employed in the production of lime. Among them there
were 10 control panel operators, 6 electricians, 12 fitters, 12 quality
contro! and laboratory workers, 16 loaders and 30 conveyor-belt workers.
Of the 104 workers engaged In lime production about 17 per cent had had

a secondary technical education, 20 per cent had completed vocational
school (3 years) and 63 per cent had been trained under various kinds of

apprenticeship.

In a large synthetic fibres plant using almost entirely automatic equipment
(No. 26), a breakdown of the workforce showed the following distribution
by level of qualification and sex:

1 In Czechoslovakia, Poland and the USSR workers are classified in
different wage categorles (usually from I to VI) with category I being tha
lowest. The categoies are closely tied to the level of education and train-
ing, the skilled worker categuries normally starting with category IIl.
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Chermical Spinning Textile

shop shop shop Total

Workers 151 114 517 782
Technicians 11 10 18 39
Apprentices 1 3 17 21
Others 1 2 5 8

E TOTAL 164 129 557 850

2 ~ Men 144 79 90 313
- Women 20 50 467 537

Of the total strength of 782 workers, 15 per cent were employed in the two
highest wage categories (VI and VII), 45 per cent in category V, and
20 per cent in categories 1V and IIf respectively. The category of employ-

ARie o 0T SLn ol i

ment obviously had an impact on ease of recruitment,

The brickworks with a production capacity of 550,000 bricks a week,

employed a small number of workers in two teams: 2% unskilled vorkers,

R e

14 sem)-gkilled production workers, 5 skilled management staff (including
supervisors and charge-hands), and a team of 6 maintenance staff (5 skilled
and semi-skilled mechanical and electrical fitters and one unskilled

R

Z o2

worker),

e

In Belgium, where vocational and techn!ical education is provided almost

i exclusivrly on a full-time basis in schools, vocational and technical
schools classified as A4 train their pupils ap to scmi-skilled level, those
as A3 to skilled worker level and those in tae A2 and A1 categories to

Q tcchnician and higher technician levele respectively. In a factory

48
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producing electronic components for use in radio, television and assimi-
lated apparatus, a breakdown of the staff by level of cmployment and level

of training provides the following picture:

Senior managerment (university trainad) 10
Higher techricians (A1) 25
Technicians {A2) 30

Technicians (originally trained to Al level,

recruited as skilled workers and subse-

quently promoted} 20
Skilled workers (A3) 110
Semi-skilled (or specialised) femal: workers 635
Semi-skiiled (or specialis ' !) male workers 100

About 40 of the 110 skilled workers were employcd on first-level super-
visory duties, for instance as team lead:rs, while the remainder were
employed cn maintenance work or were attached to the mechanisation

5. service,

Maintenance work in this factory occupied 49 people among whom were

32 mechanics, 9 electricians covering both electrical and electronic

maintenance, one technician, 2 higher technicians and 2 tcain lcaders.

For everything connected with the initallation of machines, overhaul of

electric motors, etc., maintcnance was entrusted to a "building service"
| which had 11 workers (almost equaily distributed among electricians and

’ mechanics), an assistant foremar and a junior technician.

New jobs aad changing functions

On the whole, the field studiea brought to light few cases of job3 which
either had actually been created as a resu!t of technical innovations or

o had dicappeared because of them. There were, however, examples of

ERIC
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% changes in specific functions or in degree of responsibility. These were
! most noticeable in maintenance work and in supervisory categories of
employment, but the trends of the changes were not uniform. In some
cases greater versatility was required and in others there might be a
diminution of responsibility or a docking of specific tasks resulting in
lower status or reduced technical content. It was not the purpose of
this projcct to consider the impaet of automation and advanced technology
on the skill content of specific jobs, but the following data are indicative
of these trends and have a general bearing on the firms' recruitment and

training problems and policies.

Mention has already been made of one entirely new post which came into
being as the result of new technology. This was the "prep tender™ in the
automatic spinning unit. In the course of project field work another such
post was noted: that of "programmer" in a plant producing numerically
controlled machine tools (No. §). By means of the coded Instructions on
punched cards, magnetic or paper lapes, many duties formerly carried
out by workers have been eliminated, e.g. selection of proper tools,
speed and feed, flow of eoolant, machine positioning and sequence of

operations.

The operators of such machines tend to become merely machine minders
or watchers, and their status to be thus redueed to that of a semi-skilled
worker. But the job of the programmer demands high-levet qualifieations,
since errors in programming will have serious financial consequences,

1t should be noted that with the Introduction of numerically controlled
machine tools the ability to organise and lay ou' jobs becomes of more

importance for production than the personal skil}s of the worker.

Complex modarn machinery in a synthetic fibres plant (No. 26) has led to
Q the development of a split in the foreman’s functions and the creation of a

ERIC
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post of assistant foreman in textile production, who has been made
responsible for the technical side of the foreman's job. The new assis-
tant foremen play an important part in the production process, assuming

the responsibility for current trouble shooting,

With advances in technology, some jobs in the textile field have grown in
responsibility and importance and in the process have created other jobs,

many of them requiring little skill. Two of the more far-rcaching

changes concern the occupations of spinner and weaver.  From the

conventional spinner's job at the textile mill referred to above (No, 23),

the following functions have been split off: cleaning, brushing (blowing

and sucking are now done by machine), oiling and doffing. This has ;
resulted in the creation of the posts of doffer, frame cleaner, roving
layer. conveyer man, roller picker, roller buffer, traveller changer,
oiler and spindle cleaner. (Data conceraing the type and duration of i
training required for some of these new jobs are given in Chapter IV.)
In general, the weaver on automatic looms, who may be in charge of as
many as 90 looms, cannot devote much time to each loom, For jobs
that take more than 2 minute or two he calls on the helper weaver. In {
the job of weaver more emphasis is therefore now being laid on qualities

of responsibility, supervision and work organisation,

' Characteristics of the workiorces recruited

In view of the sometimes rather fluid situation as regards skill require-
ments for working with the new processes or running the ultra- modern
production and production process among the undertakings studied, it
might be supposed that there wouvld be a similar diversity in the charac-
teristics and qualifications of the men armd women actually engaged to {ill
the posts in the manning tables, The firms tended, however, to seek not
O
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so much specific qualifications in their new employees as abilities and

aptitudes whieh could be made to grow with the job.

S ST —

The basic requirements sought at both operator and foreman levels, for

instance, by one of the chemical plants (No. 24) were described as
follows: reasonable physique, basic intelligence (without any prescribed
minimum requirements of educational background), a certain amount of
enthusiasm, an inquiring mind and a flexible approach to the job, an
ability f{o solve simple problems independently, the honesty and courage
to admit mistakes, some leadership and management potential (with a

3 knack of getting along with people), safety consclousness and a certain
degree of self-disciplire. Maturity and stability were also demanded,
and the firm pieferred to seloct young married people, on the assumption
g that they would be more reliable in their work and stable employees.

{ One of the food processing plants (No, 11) gave preference to young

‘E people with a sound general education, considering them to be more

adaptable to new and changing technology.

Despite the broadnes: of such criteria, {t was nevertheless possible in
the 2ourse of the study to detect some common trends and tendencies in
the labour foree intake : s regards age, distribution between male and

female workers and level of skill,

Chgar, >l

Age
3
j There is a definite tendency t> employ young workers on new, automatic
f equipment. In the chemical plants the average age of production
§ workers was 27-28 years, som:times (e.g. in plant No. 22) as low as
3 24-25 years. As has just been seen, in another of the chemical plants
r{ (No. 24), where no average age was Quoted, the management preferred
E TC to employ young married workers. The same tendency was found in the
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motor car plant. Exceptionally, kiln attendants in the brickmaking firm
were between 40 and 50 years of age because of the impact of shift work
on family life;: elsewhere at the plant the workers were young. In most
of the other firms the average age of their workforce was in the middle
twenties: e.g. 28 years in the computer plant 25 in the electiic lamp
plant. In the plant manufacturing machine tools, persons recruited as
operators of numerically-controlled lathes were 17 tc 18 years of age

and the new post of programmer was filled by a man «: 23,

The tendency torvards employing relatively young p0:le or. ncw and
sophisticated - guipment might be general but it was by no means uniform.
In several instances, for example in factories Nos. 3 and 5, it vas con-
sidered preferable to build up a team comprising older, experieiced
people as well as young workers. Supervisory grades tended to be

between 35 and 40 years of age.

From talks with plant managements it was evident that age and qualifi-
cations were considered t- g» together, and that for the operation of
machines based on advanced technology, such as those involving rumerical
control, preference was given to people with open minds who had not had
time to become accustomed to a routine. In one plant in Czechoslovakia

even foremen were selected from among ysung men with secondary tech-

nical education, But this was an exception to the general rule.

Women in the workforce

All the plants visited were equipped to a very large extent witl modern
and sometimes unique automatic and mechanised equipment. But tle
advanced technology in use, while calling for some workers with the
highest technical qualifications, left a considerable employment fielc! for
Q production workers without technical qualifications at all, For thes2

LRIS
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jobs the qualities needed were resistance to monotony, care and attention
to work, and manual dexterity — qualities which many women workers
tend to possess. Although the heavy machinery in the plants was opera-
ted by men, therefore, much of the other equipment called for these

qualities and was operated by women.

The proportion of wonien doing production work varied from as high as
75 per cent in the electric lamp factory down to zero in the brickwouks.

Between these two extremes other poportions were:

70 per cent - in an industrial-type bakery (Nc. 10),
50 per cent - in a motor accessories plant (No. 4),
40 per cent - in the motor car plant (No. 6),

30 per cent - in a nitro-chemical plant (No, 27),

20 per cent - in the computer plant (No. 12), principally
engaged on manual work in the assembly section,

12 per cent - in another nitro-chemical plant (No. 22).

The textile industry has traditionally provided a large field for the
employment of women workers, The proportions noted in two synthetic
fibres plants were 49 per cent (No. 2), mostly in the spinning shop, and
65 per cent (No. 26) respectively.

In the assewibly shop of the computer plant (employing about 100 women
among a total of some 350 production workers), the main tools used were
screwdrivers and pliers and highly specialised soldering and welding
equipment, all comparatively simple for semi-skilled workers to use.

This particular factory was engaged {n the assembly and testing of

" various parts received from plants belonging to the same enterprise.

In the motor accessories plant (No. 4), some of the women were working

as inspectors on semi-skilled and specialised work, the othera were

1,04
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mainly employed on assembly work, hut also on welding aad other

machine operations (except for work on the automatic lathes).

Skilled versus semi-skilled workers

The skill levels specified in the manning tables give somie indication of
what might be considered the ideal ratio of skilled to semi-skilled
workers. The survey revealed a wide variation in these proportions
from plant to plant and even between departments within a plant. One
; company (No. 8) in which there was more mechanisation than automation,
E considered that in the wire production department between 70 and
80 per cent of the workers were skilled against about 35 per cent in
another production department. Inthe motor car plant, which replaced
another older one in the same industry, the average wage category step

of the worker was 4.5 against 4.0 in the old plant,

In onc plant of a chemical concern with a high degree of automation
(No. 27), the distribution of production workers in the various pay scales

showed a high proportion of skilled workers. The wage table for this

plant may be considered typical for the whole concern.

i Wagelevel | | o | 31 4 | s |6 |7thehighesty | Total
steps
Number of
workers - 16 13 | 58 | 124 ! 90 73 374
Percentage | - 4.3 3.5] 15.5]33.2 ] 24.0 19.5 100

Another chemical concern showed a similar picture for its petroleum pro-
ducts anit except that all its members were in the top three wage steps,
In the sugar {actory roughly two-thirds of the production workers were
Q in the top three steps.
ERIC
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At the modern bakery (No. 10) there was a large proportion of personnel
with a low level of skill. Previously, a high degrec of skill was requirced
of a baker, but in a modern industrial type bakery the emphasis is on
greater technical knowledge of monitor technical processes which are
machine-controlled. An oven operator {in the highest step wage level}
was required to have completed a thres-year apprenticeship, acquired
scven years' work experience and completed the "school for foremen"
course. In cne bread production unit of 8 workers, 3 operators (dough
production, oven and mixer) were assisted by 5 semi-skilled women

workers, all of whom were in the lower wage steps.

A textile firm spinning nylon-type fibres (No. 26) showed that of 824
workera, 40 per cent were in the lower half of the wage scale, 45 per cent
on the first step in the upper half and only 15 per ccnt in the twe top
levels. Another synthetic fibres plant (No. 2), in recruiting operators
for the plant's most advanced equipment, demanded no previous theo-
retical knowledge of its new recruits — practical common sense was
considered sufficlent. This was not the case for the maintenance men,
however, who were required to have both theoretical and practical know-

ledge as well as experience.

Two firms (Nos. 7 and 27) considered that automatic machine operators
required special abilities, Onme of them recruited only persons with
technician level qualifications as operators. On the other hand, another
firm considered that under normal conditions an automatic lathe operator
wovld be of approximately semi-skilled level; at the time of the enquiry,
hoviever. such a machine was a novelty in the district and it had proved

nesessary to take on highly qualified lathe maintenance men as operators,

N




O

ERIC

Aruitoxt provided by Eic:

Page 56 Employment and Training Problems in New Factories

Of some 550 directly productive workers in the computer plant, 350 semi-
skilled workers were employed on final and group assembly work which
did not call for any special qualifications; 150 were engaged on testing
which required mechanics and technicians with either full training as
skilled workers, or full technical education to technician level; 30 to 40
were employed on maintenance. The maintenance crews were composed
of skilled workers and technicians with completed apprenticeship or a
technical secondary school education. During the first 18 months that
this firm‘ was in operation the percentage of workers with only primary
school education dropped from 16. 1 per cent to 9.6 per cent. The per-
centage of those with just a completed apprenticeship or industrial or
commercial school education also dropped (from 61,2 to 65,9 per cent),
while the proportion belonging to higher categories — graduate engineers
and higher technicians, graduates of other university faculties with a
good knowledge of general mechanies — rose from 9.4 to 14, 8 per cent.

Of 12 so recruited oiginally, 4 became tool designers.

In the lamp factory, employing approximately 1, 000 production workers,
over 60 per vent were in the semi-skilled or specialised bracket. A
production unit at the brickworks was composed of 5 skilled workers
(supervisors and charge hands), 7 semi-skilled and 13 unskilled. The
maintenance team, on the other hand, was made up of 2 skilled, 3 semi-
skilled and one unskilled worker; the management considered that it
would be preferable, however, to have a team consisting entirely of
skilled fitters with one highly skilled electrical technician in charge.

One of the motor accessories factories (No, 14), had e rclatively high
proportion of specialisedor semi-skilled machine operators. The pro-
ductica process was described as semi-autermatic.  Pioduction and

maintenance personnel totalled 422, of whom roughly 120 were skilled
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whom were women) and 22 apprentices.

Skilled workers — metal tradec

Assistant foremen 11

Plant maintenance
{machine fitters and
electriciang) 18

Toolmakers and grinders 17

Mechanics in the experi-

mental workshop 12
Machine setters 25
Qual'ity controllers 20

Various skilled workers 17

120
Semi-~sgkilled or speclalised
Machine sctters 5
Quality controllers 25
Machine operators 160
Various helpers, store-
room and despatch
workers, etc, 90
280
g,

metal-trades workers, 280 semi-skilled and specialised {50 per cent of

A job breakdown of these two
groups showed roughly the following distribution.
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Sources from which the bersonnel were recruited

Where had the ncw recruits come from? What were their previous

~ducation and work experience? In some cases the plant managements

were able to supply details regarding the scurces from which their

workers had been recruited. The three examples below, each relating

to a different country, may be taken as typical.

They concern the sugar

factory, one of the synthetic fibres plants and the plate-glass factory.

Sugar (No. 28)
. Number |Percentage of
Source of recruitment recruited workforce
Farms and non-sugar-beet firms 134 30
Construction workers who remained
with the sugar factory 100 22
workers and technicians drawn from
other suger plants 70 15
On temporary loan from the Regional
Sugar Trust 40 9
Staff from an older sugar plant closing
down 30 6
General school leavers 45 10
Vocational school graduates 35 8

This factory c.n be described as 25 per cent fully autematic, 55 ver cent

semi-automatic and 20 per cent mechauised.

workers with low-Ievel skiils came from farms.

A great many of the
About 25 per cent of

the workforce did not require any training, and the majority fell into the

three lower grades of a six-grade wage scale.

! “\i’ 59



g g e o, T

i

T

N VAT

ERIC}

§~

>,

CIRF Employment and Training Problems in New Factories Page 59
Textiles (No. 2)
Source of rccruitment Men Women
No. % No. %
Other textile firms 13 22.4 5 12.5
Building trades 16 27.5 - -
Metal trades 6 10.3 - -
Hotel industry - - 12 30,0
Garment industry - - 3 7.5
Other industries 9 155 2 5.0
Agriculture 4 6.8 - -
Self-employed workers 5 8.6 - -
General school leavers 5 8.6 2 5.0
Domestic workers 3 7.5
Housewives - - 11 27.5
Miscellaneous - - 2 5.0

Plate-glass (No. 18)

Source of recruitment Pefv(:)?llctf?ri:f
Agriculture 60
Plants in vartous industiries 16
Plants in the glass {ndustry 2
vV xeational school graduates 6
Unem ployed women 4
Migrants from various regions of the

countiy . 2
Other sources 10

o
Wl 60
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Within-plant transfers

Some of the firms relied heavily on recruitment from within the plant.
The computei company transferred some 400 to 500 workers from
another of its plants, thereby covering all its management staff require-
ments, 50 per cent of its specialit .s and 35 per cent of its highly skilled
workers. The car factory brought 11.000 of its total strength of 14,000
workers from an old plant within the firm; some 1,200 were apprentices

and the balance came from elsewhere.

All the workers for the automatic spinning unit (No. 23) were recruited
within the existing plant. This was true also of one of the chemical
plants (No. 22), since the workforce was already there and only required
retraining, and, on the whole, of the plant producing machine tools.
Another of the four chemical plants studied drew the bulk of its manpower
from another unit within the plant, but the others recruited elsewhere.
One of them had staffed the first of ita new processes by in-plant trans-

fers, but for the later units, it recruited from outside.

Within-plant transfers were also the main source in the petroleum pro-
ducts unit (No. 20). The latter started up with 32 workers in four
shifts of eight. Esach shift consisted of:

1 foreman on the highest wage step, with specialised
= secondary education and 4 o 5 years'

1 chief operator{ .., tica) experience;

4 operators - one wage step lower; corpleted apprentice-
ship and 3 years' exyerience;

1-2 maintenance
workers - with similar {raining and wages.

Later, the unit was increased to 46 workers.

61
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Recruitment from other plants

The steel rolling mill drew 95 per cent of its workforce from a neigh-
bouring steelworks which was reducing staff, the remaining 5 per cent
being recruited from among emgloyees of the building constructors
(chiefly electricians and maintenancc mechauics), or from other works in
the locality, or among acquaintances of workers in the plant. Several
firms claimed that the last procedure had a favourable psychological
effect. The nail and wire drawing factory recruited its technicians and
foremen from similar plants in the country, and 50 per cent of its skilled
workers (electricians and maintenance men) from factories in other types
of production. Skilled workers represented about 80 per cent of the pro-
duction workers in wire production, 35 per cent in the manufacture of
nails. Unskilled workers were recruited from agriculture. Other
instances of considerable recruitment from competitors or other indus-
trial concerns included one of the chemical plants (No, 27) and the bakery.
The breakdown of the recruitment source of the workforce in a dairy was:
63 per cent recruited from other dairies, 15 per cent from various
apprentice training centres, and 22 per cent from the general public as

the result of outeide advertisement.

For its first unit of 25 workers, the brickworks drew 22 men from other,
non-brickmaking concerns in the locality and from the transport, con-
struction and service industries. Only three employees came from

other brickworks.

A concern producing electronic components, nearly 75 per cent of whose
workers were female, recruited its employe2s mainly from textile and
garment-making firms. Very few came directly from schools and none
at all from agriculture or from among the unemployed. One of the motor

accessories plants (No. 4), in which women workers accounted for

K9
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chemical plants, one (No. 27), employing some 2,000 persons, had drawn
12 per cent from technical schools, the othcr (No. 24) had obtained its
laboratory technicians for quality control from the chemical section of the

local technical college.

Vocational schools run by the undertakings were predominant sources of

skilled labour in two instances in Poland. Both were in the chemical

" industry: one of them had obtained most of its personnel from this source,

the other, 50 per cent.

Special recruitment situations

A substantial number of the plants recruited much of their unskilled
labour from agriculture, horticulture and viticulture. The cement
plant and the sugar factory arc cases in point. The same sources of
recruitment had been tapped where plants werc belng established in
areas not previously zoned for industrial development and where there
was a substantial iabcur reserve of seasonal workers. In two Instances
(Nos. 6 ard 26) men released from military service were said to be an
important source of skilled workers with good sound knowledge of
mechanics and electronics and with a sense of responsibility in their

work,

In the western European countries, foreign workers had sometimes been
engaged, but never in any great numbers. In one of the plastics plants
(No. 13) approximately 25 per cent of the workforce were foreign
nationals. Another instance was the brickworks, where 20 per cent of

the workers were Italians,

On the whole it appeared that these new plants had a lower percentage of
foreign workers than was common in other factorics in the same country.

These observations do not take account, however, of firms located close

b g
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to national frontiers. Technically such firms were employing foreign
workers but their situation must be assimilated to that of firms able to
recruit in their immediate neighbourhood. It is interesting to note in
this connection that the only case of a language problem reported during
the {ield studies related precisely to such a recruitment source
situation: French-speaking border workers taking up employment in .«

Flemish-speaking area of Belgium..

Methods of recruitment

Among the methods of recruitment employed in newly-established plants
using advanced technology can be found all the traditional methods adopted
in factories using conventional equipment and procedures. Used with
varying degrees of success, these include advertisemen's, requisitions to
national employment ouices, transfers from affiliated plants and from
plants outside the company group, approaches to vocational and technical
schools, word of mouth propaganda, personal relationships, notices in
public places, recruitment offices on the site and in the local town hall,
appioachces to construction workers, representatives of equipment
suppliers and so forth. While the plant vi.its did not bring to light any
radically new methods arising from the usc of advanced technology, they
did show up two examples of the use of "'starting-up tcams'. The action
of these teams considerably facilitated the commencement of "running

in” and eased the problem of recruiting for this stage, without eliminating
it.

In one concern (No. 7) composed of a number of plants producing
different substances, each plant consisted of several units, The con-
eern had formed a special organising group which was responsible for
all preparatory work and for ihe start-up of 8 new unit. The group was

composed of four to ten people from the main depastments — e.g.

g
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technical, maintenance and management. More than half the group
usually consisted of pcrsons who had already participated in the start-up
of a new unit at least once. They were specially trained and were some-
times sent to the equipment manufacturers for further instruetion. In
the USSR a similar system has been instituted by the Ministry for the
Chemical Industry, in the form of a special section which is concerned
with the start-up and running in of new plants. A group of highly
qualified specialists is formed and sent to the new plant to help the
management. In both these examples, the sysiem had not only eascd

the running-in period but had reduced its duration as well.
Advertisemen:s

Almost all the plants vicited used this method of recruitment, but to
varying degrees. Advertising by one of the Belgian firms concentrated
chiefly on press publicity for foremen and assistant foremen, as it was
particularly short of personnel at these levels. Five concerns in four
different countries (Nos. 10, 12, 14, 17 and 24) used the national press
mainly for obtaining skilled workers and high level staff; the local press
was uscd for recruiting unskilled workers who would normally be drawn
from the immediate neighbourhood of the plant.  ™n the USSR advertisc-
ments for skilled workers were inserted in local newspapers circulating
in the arcas where similar plants existed. One concern, the first of its
kind in Byelorussia, obtained almost all its skilled workers for its first

unit from such arcas as Siberia, the Urals, the Ukraine and Central

Russia. Advertisements posted in ncarby collective farms employing

large numbers of farm hands were used by enother concern (No. 28) to

i obtain a large part of its low-skilled workers. One plant (No. 9)
j obtained only 22 per vent of its workers through advertisements, whereas

Q another (No. 29) found 85 per cent in this way. A plant set up in the
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Federal Republic of Germany advertised in the national and local press
at a time of high level employment, yet these advertisements produced

more than 600 applicants. It was the firm's most success{ul method.

Another concern (No. 2) first obtained a 3-page write-up in the local
newspaper which was followed up with a full page advertisement running
for three weeks. The procedure attracted six times as many candidates

a8 there were vacancies,

Employment agencies

All the firms visited used the eniployment agencies extensively, chiefly
for filling vacancies in the lower echelons. Foreign concerns with
plants located in Belgium, for erample, normally first approach he
National Employment Office (ONEM) when recruiting employees. The
ONEM, in addition to the more usual sexvices rendered by an employment
agency such as keeping firms posted on job seekers and the state of the
employment market, has instituted a special programme to assist newly
established undertekings. Among other things it runs a psycho-technical
testing service, whish is placed {reely at the disposal of recruiting
employers, and offers financial assistance towards the cost of training
undertaken by the firm.

The cardboard articles factory (No. 15) recruited the largest part of its
employees through the local employment office. In the United Kingdom
the employment exchanges were considered to be most useful for recruit-
ment at unskilled and semi-skilled levels; firms preferred advertising
1n the press for filling jobs at skiiled craftsman and technician levels.
Individual employment exchanges frequently communicate information
about job vacaacies to other emnployment exchanges in the country, thus
giving wide coverago to an employer's requirements.
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In tre United Kingdom use i3 made of Youth Employment Offices, whose
functions include providing young applicants with vocational guidance and
introcuctions to employere. Through them, schools can be contacted and
likely trainees discovered for apprenticeships leading to skilled and
supervisory jobs. Personal contacts, however, algo played an important

role,

In Czechoslcovakia, city councils operate employment agencies which
collect information cn job vacancies and make it available to job seekers.
All undertakings within their jurisdiction must report their vacancies

monthly, and usually recruit their unskilled workers through this charnel.

In two instances (Nos. 19 and 27) the 14cal planning authorities had made
surveys of available manpower in the areas before decisions to build the

plants there were taken.

Transfers

As has beea seen, one of the principa? sources of the highly skilled
personnel demanded by the use of advanced technology was by transfer,
whether effected within the company or from another concern. In many
cages it Was the only way a plant could be started up at all, for such
skilled personnel could not be found either among the‘unemployed or
through employraent offlces. Thley could be reached through advertlse-
ment and thus "p;;ached" either from rival firms or from other firms

using similar equipment.

Transfers from within the same company wero used more particularly in
cages of very large concerns operating similar manufecturing plants in
-1any different countries in the world, and sometimes operating more
than one plant within the same country., Tralned staff might be seconded
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from the parent company for tha construction and start-up perjods, and

for helping to train qualified workers recruited locally.

Misceilaneous recruitmeat methods

V/hile the abuve constitute the main and the more conventional methods
encouitered during the field work, some of the firms resorted to more
personal and original approaches. Among the laitcr were visits to
viilages within a radius of 40-50 kilsinetres by groups of company officials
who put up posters in the villages and gave talks in the cafés. Wnrd of
mouth propaganda gredually produced a marked effect as it made the name
of tae concern and its working conditions widely known. Another method
was to organise special ﬂlm. showirngs about the plant in local cinemaas,
community hatls etc., with selection tests offered on .ne spot to any one
who chose to present hiinself as a candidate for employment. Distri-
bution of folders; visits to local dignitaries, such as the Mayor, the

local priest, trade union leaders and directors of youth movements;
rcecruitment sessions in parish halls; advertisements in local buses;
posters on factory walls; and even personal leiters addressed to young
people thought to be interested in factory work, were all tried with
varying success. PJ nt visiting days were an attraction to the families

of young prospective ecruits. Encourageinent given to existing
employees to bring along to the plant any relatives, or acquaintances
whom they comlde;ed sgltablg for a.no;l likely to qeek engagemont also

produced qu.te good results.

Incentives

About half of the concerns visited offered various types of incentive in
order tu make ‘heir recruitment campalgn more effective. But there was

no evidence that such incentives were required by reason purely of the
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advanced technology employed in the plant: they were such as would also

be offered by a company using conventional methods of manufacture. As

a rule, a firm which had a reputation for paying good wages and o‘fering
reasonable working conditions had little recruitment difficulty, Problems
did arise where available manpower was largely rural or accustomad
mainly to seasonal work, but even in such cases the incentive of good

wages — sometimes higher than the uverage payable locally — proved

sufficient attraction.

Technicians, foremen and skilled workers in somc countries, e.g. the
USSR, were offered housing facilities and generous travel expenses, as
well as installation allowances. The same incentives were offered to

all recruits coming from distant places, They were parti :ularly effec-

tive when theve were housing shortages in the area of the proposed work

place.

Payment on a monthly basis for all staff, and full wages during Initial
periods of sickness, were features in one or two plants (e.g. Nos. iz
and 24), High overtime rates (No. 17), substantial holiday periods for
all employees, pension schemes, free issun of work clothing and shoes,
monetary rewards for suggestions on safety measures and production
methods, and factory buses to transport workers to and from taeir work
were among the features noted. Some firms in Poland offered their
employees both housing facilities and finaneial credits on favourable
terms for building private houses. These facilities belong, however,
to general employment conditions or fring.s benefits rather than to
incentives designed to attract spectally skillod workers for advanced

technology.

| anpn
o
~a

Aty



Page 70 Employment and Training Problems in New Factories

O

ERIC

Aruitoxt provided by Eic

One concern (No. 12) made a recruitment feature of its good working
conditions. it offered a suggestions-award scheme, covering proposals
for improvements in machines, work metkads, work organisation,
quality of product, safuty or the use of materials. It also offered cheap
canteen meals, medical care at the factory, and insurance for all
employees (survivors' benefits and invalidity benefits). Other advan-
tages were study stipends and paid leave for study purposes, a library
for the staff and a social club, Moreover, as a matter of policy,
distinctions between "staff" and "workers" were being gradually eliminated;
all persons on the pay-roll were regarded as employees and paid monthly
salarics. Many of the employment conditions were the same for all
employees. They used common kitchens and cafeterias, had the same
workiug hours, enjoyed the sane indemnities for absence rrom work for
medical consultations, imarriages, births, deaths, and the like.

Holiday entitlement was based on the number of years of service, but
regardiess of rank. Perfods of notice were the same for all, as were

social security arrangements in the case of filness. ‘

Most companies offered promotion prospects to their employees as part
of their reciruitment campaigns. It was ~ommon practice, for instance,
for jobs at foreman level to be filled by promoting suitable workers.
Some firms, kowever, preferred to revcruit foremen from similar plants
in the country, or even from plants outside their sector altogether
(Nos. 8, 9 and 10). One of the firms making motor accessories (No. 4)
made a policy of recruiting its foremen from the metal trades.

’ o R ! ity e . . .
Posts as quality-control inspector were not always on the promotion
ladder and were G.casionally filled from outside the company. This
work requires strict impaxrtiality, complete authority and, iu a sense,

a certain aloofness from the workers., It is not easy for & former
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fellow worker, male or female, to develop such qualities when suddenly
charged with responsibility for controliing the quality of output of former
workmates. Knowing "all the tricks of the trade™, they may be tempted
to pass minor defects in the products in order to maintain friendlv
relations. Inspectors were therefore in some instances recruited from

outsiders trained {n full-time technical school courses.

Checking qualifications

When employees were transferred from other plants belonging to the same
concern, or from other sections within the same plant, their crcdentials
were already known. Applicants from outside were normally screened
by interview, sometimes acompanied by additional checks such 23
selection tests. Tnis was standard procedure; it hau no special relation
to the usge of advanced {echnology by the firms, except in the natuie of the
queations which might be asked of the -andidate. The basic qualities
looked for at operator and shift foreman levels by a chemical firm

(No. 24) have already been refr - 2dto: there was some evidence that
the questions put to candidates had been specially designed to reveal the
reasons why they had applied for & job — an attempt to foresee whether
they were likely to stay with the firm.

Some interviews were conducted by the personnel department, assisted
by representatives of the sections or services for which the recruits
were destined,  Skilled workers were usually interviewed by & foreman
qualified in the speciality concerned to assegs the applicants® technical

competence,

Previous experience was sometimes treatod a3 of little account, the
emphasis was more likely {o be on the recruit's sbilit; to learn, For
certain technical duties, only persons with a general secondary school

I3 51‘72
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cducatioi. were recruited for training. In one chemical concern,

43 per cent of the workforce had had no previous industrial experience
(No. 27), and in another firm (No. 15) pcrsons without previous experience
in the industry were considered more suitable than experienced workers

for operating modern machinery.

In another company 50 per cent of the workforce had not been previously
cmployad (No. 29). The manageinent of the company manufacturing
electronic components indicated that on the whole, even for the most
advanced machinery, neither previous theoretical knowledge nor prior
practical experience was the first consideratior to he taken into account
in selecting operators. Common sense, technical aptitude, maturity
and ability to assume responsibility were sought, together with, in the
case of maintenance personnel, an aptitude for teamwork. Preference
was nevertheless given to persons who had previously worked in job3 of
a techn’cal character. Only one instance (No. 3} was noted of a specific
and rather unusual qualification — a need fc - acute hearing — being

required because of the very special process involved.

One or two of the plants visited i'*.d adopted the practice of recruiting at
a higher level of attainment than that called for by the job initially
offered. This was thought to provide an incent've to the worker to gain

promotion to more exacting work,

Selection tests

The incidence of the use of sclection tests 13 a means of checking
qualifications varied widely from country to country. In eastern and
central European countries tests are either not employcd at all or are
still in the early stages of development. None was used in any of the
plants visited in the USSR, and in Czechoslovakia only one of the six
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concerns surveyed used them. In this instance the plant had given one
of its officials special responsibilities for the psychological aspects of
selection. Talks with government officials in Czechoslovakia revealed
that in some concerns with a high degree of automation, psychological
tests were used to select workers for certain jobs. This was done in
collaboration with and under the supervision of the Czeclioslovak Academy
of Science. The Academy has developed a series of psychological tests
for operators of automatic production lines in the chemical industrv.
The plant also administered other tests such as an intelligence test
(Raven test), a memory test, a psycho-motor test, et¢. So far, the
volume of experience gained with such tests i3 small. There has been
some reaction against them by the workers, perhaps occasioned at least
in part by their novelty and insufficient explanation before administering

them.

One of the five plants visited in Poland had already been using psycho-
logical tests to select workers for certain jobs for at least two vears
prior to the visit. In the other plants, the use of psychological tests
was at an experimental stage. None of the plants had any statistics
which could indicate the effectiveness of the tests, but the general
opinion was favourable. It should be noted that tests were not used
exclusively for Jobs related to new technology; a large group of the
workers who underwent testing in one Polish plant using tests, for

instance. were lorry drivers.
£ o "

In western Europe, selection tests are in general use and well develerad.
Examples included tests for dexterity and co-ordination of movement, the
N-toot test, Purdue pegboard, Piorkowski rings, Bennett paper tests and
tests designed for specific jobs, e.g. electricians ard quality controllers.
1.Q. tests and, for maintenance personnel, tests of theoretical and

T4
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! practical knowledge relating to the materials used, were among those
|
]

employed by the firms visited in western Europe.

Of the eleven concerns visited in Belgium, Luxembourg and the Federal

Republic of Germany, eight used selecction tests. One of the companies

employed a specialised private firm to carsry out the testing which was

applied only with respect to employces at higher technician level and

above, Sometimes, the tvs.s were designed to check knowledge of :

arithmetic and mechanical aptitude. In several instances the battery of ;

tests had been designed by a parent firm in the USA. In the aluminium
plant specific tests had been developed by the undertaking itself, In
another firin tests were applied for mechanics and technician posts,
chiefly to .est the applicant's aptitude for logical and analytical thinking.
Of the three concerns which had not used tests at all, two were plants in
the Federal Republic of Germany. One of them considered that a four-
week probation period was a more reliable test as a means of selecting

workers for the jobs. For the other the question had not arisen as & very

Ligh proportion of the staff had been taken over from an associated company.

In Belgium, a8 previously indicated, the National Employment Office has
its own selection test service, which is placed at the disposal of recruiting
compmles, free of”chargo. Selection tests were 2 special feature in one
company wl}ich used x"ecrultment ‘for one of its new plants as‘the occasion
for trylng out new methoda of selection and training. It was hoped that
the results of this experience would be of value'in its othor factorfes.
Particular attention was paid to psycho-technical tests and to cotour

testa since colour vision deficiences could have harmful repercussions on :

{ts production processes. Maintenance and quality control personnel in .
one of the motor accessories firms (No. 4) were required to pass pro- .
o ficicucy tests that lasted a full day and included assessment of competence
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in electricity or electronics. In this company it was not the practice to
check up on any diplomas claimed by recruits but each candidate was
subjected to a theoretical examination of his level of scholastic achieve-
ment. The examination had been prepared by the personnel department
in collaboration with the technical director or a foreman. One firm
(No. 1) used psychotechnical tests at all levels of recruitment; where
technical knowledge was required, a theoretical examination was given

and sometires a practical test also.

In the United Kingdom selection tests are by no means universally
employed. Their use is tending to become more common, however,
partly as a result of the Industrial Training Act of 1964 which has done
much to make mdnagement more training conscious and anxious to
improve gelection procedures and skill standards generaliy. Among

the permissive functions of an industrial training board eatablished under
the Act, for instance, is the application of selection and other tests for
ascertaining the degree to which strndards recommended by the board
have been attained.

Of the three plants studfed in the United Kingdom, none employed selection
tests. v In the textile industry-attempts made by the Cotton Board to intro-
duce testing had had mixed results; ' {t had been found difficult to correlate
test results and Job performance, "The Cotton and Allied Textiles
Industry Training ﬁoard (established in July 1966} is currently carrying
out. reéeamp ﬁmed at validating sglection tests for the industry.

e ooy
The value of selection tests is stil} a matter of much debate, and some
conuein was expressed during the {nterviews as to whether tests originally
carried out in one situation and with a epecific technology in view could
still be considered valid when applied to another technology and to a
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different set of circumstances. The data collected during the course of
this project do not permit suggesting even a tentative answer to this

question.

Recruitment difficulties

The fact that a new plant is operating with the most up-to-date machinery
and equipment does not seem to cause much difficulty in establishing a
satisfactory workforce. Recruitment difficulties brought up in the
course of the field studies did not generally arise directly from this

fact. Only two instances were repoi.ed of initial mistrust of new
machinery. Inboth the bakery and the brickworks some workers looked
askance at electronic aids in automatic machinery, preferring to use
manual devices. They chose to stay on in the old conventional type of
plant where there was no automation, instead of moving to a modern
factory. These psychological problems associated with working on new

machines did not as a rule last for more than a few months.

The need for multi-purpose training in the operation of new plants
occasionally produced a psychological, negative reaction. In textile
plants, the operator generally works at the same machine, and becomes
to some extent attached to it. There was a reluctance to accept trans-
fer to a different machine fn another depariment in the interes. s of
ﬂexlbiiity. Sometimes there was reluctance t¢ work on modern
machinery in a new textile mill, as it meant some tsolation at the work
place since only a few‘people worked {. a large space filled with many
machines. Moreover discipline tended to be stricter than in a con-
ventional mill. Even for the prospect of substantially higher wages,
the worker did not want to give up the companionship and less rigid
discipline found in the old-type mills.
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wages attaching to it which were the chief deterrents. ’~onotony was
recognised as a problem in many cases, though by no means a new one,
A study of monotonous jobs at the motor car plant (No. 6) showed con-
clusively that in some positions on the assembly line high productivity
could only be attained if the duration of the work period did not exceed

four hours. One solution was to introduce a job rotation scheme in

" such positions. Training for greater versatility and as a general

preparation for such jobs was also a means of combating the problecm.
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CHAPTER IV - TRAINING

In so far as possible the data on training action collected in response to

part I11 of the field study questionnaire have been analysed and classified

in order of time: action taken before start-up, training provided during
1 the start-up and running-in periods, supplementary training found
necessarv after thz minimum start-up training, long-term training
schemes embarked on or planned. This is an arbitrary structure, one
which inevitably gives rise to some overlapping. It is also, Lowever,

the one which seems most easily to point up similarities and dis-

similarities. The firms and plants visited were too few in number, ‘he
products, rianufactured too varied and their incividual backgrounds too

dive, <e to adopt a scale of comparison other than the one common time-
table of events through which each will have had to pass — construction,

start-up, running-in, full production.

Before embarking on a discussion of the specific arrangements made for
training staff for the new plant or process, it may be useful to restate the
limits of the survey as regards the subject of this chapter. Firstly, it
is concerned exclusively with the training orgsnised for or taken by pro-
duction workers and maintenance staff — unskilled, semi-skilled or
specialised, and skilled workers — supervisors and technicians. Such
categories as higher management and adminisirative, commercial and

- lerical personnel are therefore excluded. Sccondly, while many firms
and undertakings have instituted very comprehansive training schemes or
have set up thefr own vocational schools and {raining centres, a tremen-
dous amount of training {s done much more informslly in day-to-day work
Q on the job. Each type has its place and is used effectively in the modern
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plant. Wherever possible both have been covered by the study but in
most instances the figures given relate only to the former, more formal

and more easily quantifiable type: of training.

" he impact of the recruitment basis

Given the recruitment methods and sources described In chapter Iil, and
the resultant characteristics of the workforces assembled, it might be
expected that a number of assumptions could be madc regarding their
impact on training requirements and subsequent training policy, at least
as regards broad lines. Common trends In training action might be
revealed not merely amorg modern firms or production units {n the same
or a related industrial sector, using similar production processes or
installations, but also among thosehaving been able to recruit their labour
force largely from among the same broad categories of mang swer or by

the same methods.

More than half of the plants investigated had re'ied heavily on transfers
from the same or an associated concern or, if from outside the concern,
then from within the industry. Four had been able virtually to tak:= over
the personnél of a aimilar plant which was either closing down or reducing
its staff. The rolling mill bad recrulted almos: all of its staff In this
mémier. 8o had the dairy and the bakery. About 78 per cent of the
employees in the motor‘caf plant we;‘e brought in from aa o’d §lmt

within ’tbe fjnn. the remainder being made up of 1, 200 apprentices and
some 1,800 persons recruited from other sources. Tiansfer was the
ﬁredomingn-t system used by the oil refinery, followed closely in orde:

of hﬂpoftance by recruitment ‘fropn similar industrial concerns. In one
of !hg textile firms (No. 23) all the staff for the new automated unit came
from‘withinv ;he. -companj; in another — a synthetic fibres plant (N». 26) —

recruitment was reported as being "mainly’ through the medium of transfer.
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As a group, the chemical industries showed a fairly common recruitment
pattern: one firm manufacturing petroleum products (No. 20) reported
that ali personnel cane from other plants and units of the combine;
another plant (No. 21) obtained all key operators and maintenance staff
from within the firm and indicated, furthermore, that every third person
in the area was employed in the chemical industry; a third (No. 22)
informed the researcher that about 50 per cent of the new staff came from
the "old” ammonia plant, with the key personnel being hand-picked as its
best workers. The fourth chemical plant (No. 27} draws a large pro-
portion of its new staff from simlilar plants in other —~ often far distant —
parts of the country. Only one of the chemical p'ants (No. 24) followed
a different pattern: most of the opefators were recruited locally and had
an agricultural background, or sometimes an ergineering tackground as
machinists, although in 1964 some 15 chemical process workers wera

taken over from a plant which was closing down.

Of the two plastics manufacturing plants, one (No, 13) had brought all its
initial essential workforce from another plant not véry far away whereas
the other (Ifo. 17) had had to recruit not only from outside the plant but
from outside industry altogether :md_ to a large extent chiefly from among
agricultural workers. Five others among the 29 undertakings studied had
had a largely rural if not a wholly agﬁcultural labour supply as thelr‘
recruitment basis. The aluminium plaht had got most of {ts praduction
workers from ngricultulal labour. the cement works 95 per cent and the
plate-glass (actory 60 per cent (with, as has already been seen in the
previous chapter only 2 per cent comlng from the Industry itself and
another 16 per cent com!ng from other industrles) One ot the two

motor acceaeories ﬂrms (No. 14). although able to recruit mainly

from a re)ated ﬂeld - the metal trades ~ had drawn what was termed a
large contingent (mm agrlculture a8 had the sugar rennery. Only
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about 6 per cent of the latter's workforce had been acquired through

transfer and a very small number from other sugar processing plants.

To get a full picture of the possible repercussions of the recruitment
basis on subsequent training action, mention should be made of two
other concerns: the brickworks staff had been recruited almost exclu~
sively locally and (except for the maintenance personnel) came from
mixed occupational backgrounds; the electri< lamp factory bad re-
crulted 85 per cent of itg labour Iorce right in the town where it was
loeated and from amollg wo.rkers with a low level of skill. For about

€0 per cent of thent the new job was their first work experience.

To deduce parellels in training requirements from 8imilarities in
recruitment basis, however, would be incorrect. The transferees in
the dairy foods concern and the computer plant were reported to have
required no acditional training and those in a éynthetlc fibres factory
(No. 26) hardly any. 3ut all the bakery employees taken over by the
modern bakery had needed at least three months® sdaptation and training,
as had the personnel of one of the textile firms (No. 23) which had
recrulted all lts employees trom withm the old plant. It would geem

vi rtually impossible thorelore to draw hard aud (ast rules assoclatlng
tlus or that recruitment method or source of manpawer wnh glven amounts,

types or levels of trainlng, or wlth the t!mlng of the trainlng The data
‘assembled {n the course of the field studtea a.nd summarised in this
chapter tend to underscore the complexity of the operation nd the number

of factoxs - among them the average level o[ educatlon and the systems

of educatlon and vocatlonal tralnlng obaining in the countries concemed

natioml or local attltudea tawards employment and towards change and
prevailing ef‘onomlc and social structures and policies — which manage-
meuta bave to lake into account ln plannlng and organislng for an efholent

vik ot

workfor"e.
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If any single, common con. . .on is to be drawn, applicable to all the
concerns studied, it can only be that in each cas¢ the managements had
relied heavily on skills and competencies already available in the lubour

force of the undertaking itself or within the immediate vicinity.

Training before start-up

If training was begun too early considerable wastege of manpower could
result. In one case (No. 8) some 400 workers had been trained at the
parent plant and in other similar plants during the early period of con-
straction. Under pressure from the trained workers, anxious to start
their new work, the plant started up before the installations were com-
plete. But the delays resulted in a loss of workers and in other diffi-
i culties. In another case — a chemical firm (No. 24) — training for 2
new unit began !n September when the start-up had been planned for
November. This proved to be too long in advarce and when a new unit
was subsequently built the training before start-up was cut by about

one month,

Another general comment to be made here concerrs the level of education
and experience which the firms sought in their new labour force. Some
of them had recruited princ{ pally nmong people already lralned‘. Others,
located in cc;untries whex"e industrial training is carried o Qvitbin the edu-
cation system and not in industry, had recruited as usual among vocational
or technical school graduates. In one or two cases — e.g. the ofl re-
finery and one of the chemical plants (No, 27) — management had con~

sclously recruited at a gkill level higher than was strictly nec2ssary.
In all these cases the concerns might be said to have demanded, but have
not themselves seen about peoviding tratning before start-up. The

implications of such recruitment criteria should be borne in mind but arc
Q

i not discussed in this monograph except, a8 will bo seen later, in a8 muck
! )
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as the education received in the schools necessitated subsequent training i

by the firm or undertaking hiring the young graduate, ;
In cases where training began before or during construction of the building,
it was normally arranged for higher levels of personnel, As a -ule they
were sent to another factory belonging to the parent company, or else they
attended formal courses at training institutions in the parent company's
home country. Training at this level generally took several months.

The manager of the industrial bakery (No. 10) and his deputy were appoin-
ted some four months ahead of scheduled start-up. The undertaking's
foreman and key workers, who had all had experience in the sector but at
a non-industrial level, were sent to other industrial-type bakeries for
three months' in-plant training. At the ofl refinery (No. 7) training the
workforce began twelve, nine or six months before the runaing-in period:
the higher th3 level of qualification require: , the loiger the period allowed
for training,

Recruitment prior to start-up at one of the synthetic fibres plants (No. 2)
also had been staggered in order to take account of the tim2 needed to
giveforemen mdcharge-hands (brigadier) adequate training. The latter
were aken on straight from technical school and sent for twelve months*
training and practical experience at the firm's main plant, Their training
was largely carried out in conjunction with the training of the foremen
who had already been nominated to take up posta in the rew plant, For

the foremen themselves, theoretical courses were organised in textile
technology at the parent company, the instruction being given by head-
quarters staff, and practical training was arranged for them in other
planta of the same concern, By start-up time toreﬁmen and charge-hands
constituted a team of people who already had experience of working

Qo together,
ERIC
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For another firm, manufacturing thin film plastics (No, 17), following
this type of policy meant sending the engineers and assimilated technical
and suparvisory staff for two to four months' training at one of the

parent company's plants in the USA which used identical ¢quipment, pro-
cesses, etc. The production control manager spent even longer —

eight months — in the USA prior to construction »f the plant in Europe.
The same type of procedure was adopted by one of the motor accessories
firms (No. 14) which organised training ahead of start-up for management
and supervisory staff at all levels. 7The assistant foremen were sent to
the parent company in the United Kingdom for training during the period
of pilot production. o v

In countries with a centrally control .ed economy, sending newly recruited
workers for training in another plart is not necessarily limited to mutua!
arrangements with the parent enterprise. A substantial part of the train-
ing given the workers in the electric lamp factory (No. 29) was organised
In plants located in other parts of the country. About 330 were trained in
this way during 1965 and 1966. The undertaking started up its own in-
plant training programme in 1966, but even at the time of the ficld study
in becémber 1967.some 200 appfentices and workers with a low level of
skill were still‘underg'oing training at another plant. Similar methods
wel"é used in the- aftro-chernical factory and the éugar refinery (Nos. 27
and 28); Most of the 400 wbrkers trained before Qtnrt-up for the wire
and nail factorv (No. 8) had recelved thelr training in similar plants
eisewhere in the country. 1In addition, some of the factory's manage-
ment staff were trained in undertaki ngs in Eastern Germany, and others
in the USSR. Ib the plate-glass factory (No. 18) a-group of workers
without any previous dmlif!nations for or experience of the work were
sent, on recruitment, for training in sfmilar units and then reti.med to
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participate in the installation of the machines in the homie plant. This
group comprised chiefly persons who had been selected for work connected

with equipment maintenance.

On the whole it can be said that in western Europe, except for training
organised by and at the plant manufacturing the new equipment, training
in other planis was confined to manage:unent and staff exercising super-
visory functions, and to a nucleus of highly skilled personnel, chiefly on
maintenance work, who were required for the start-up. In eastern
Europe training in other plants was both more common and applied to a
much wider range of personnel.

The xole of the equipment manufacturers

The increasing use ef complex machinery and instaltations, whether
highly mechanised or fully automated, has been accomps red in the
training field b‘y an equivalent increase In the demands made on equip-
ment suppliers to instruct OPérators and maintenance teams for their
machines. This‘applles both in east.er'n ¢nd western European
countfles. Many of the plants vigited indicated that at least part of the
workforce had received such freinlng and that most of it had been given
during tha ins!allatlon &nd runn.lng-in phases. In some cases equipment
purchase ngreements provided for the manufacturer s training staff to be
sent to the new fnctory to give initial training for both operators and
malnt.enance etaff SOmetlmes this training was given at the new plant
with Operatore and malntenance men acquiring the "know-how' of the
equipment by teking part in lts {nstallation and receuring {netructlon from
the manufacturer 8 pereonnel on the job, In other cases, courses were
held at the menufecturer ] own plent. Some manufacturere of electronic

equlpment run courees for electrlclans for lnstance.

- Kty s
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In the automatic spinning unit (No. 23) both production and maintenance
i workers were trained by the equipment manufacturers. Representatives
of the latter were present during the whole of the running-in period and

trained the first crew (frremen, prep-men, electricians and fitters).

This was rather a special case, however. The automatic unit was a
joint project between the textile mill and the equipment manufacturers,
with the latter undertaking to ¢o all the training required for the opera-

tion of their special machinery.

The Italian suppliers of equipment for the nitro-chemical plant (No. 27)
played an important part in the training of the workforce. About 20 tech-

nical supervisors and workers from italy spent more than two years in the

plant during the construction work as well as the running-in period, while
the plant itself sent a number of engineers and skilled workers to ltaly
for training. During the last year of construction of the sugar refinery
(No. 28) the Poliah suppliers of the equipment had about 25 represzenta-
tives, qualified in various trades and at different levels, giving training
! on $ke job in the plant. Two hundred workers from the motor car plant
‘ were sent for one month to the manufacturers of the equipment, but the
latter also sent 150 of their workers to the new plant for some 18 months,
during which they gave informal on-the-job training to the operators of
the new equipment. The English manufacturer of automatic bottling
equipment supplied to one of tha food processing firm‘s (No. 9) sent
representatives of the firm for two months to train the new plant's
malintenazice workers. In a motor accessories plant (No. 4) the fore-
- men and assistant foremen were present while American and British
technicians from some of the plant3 belonging to the same ¢ompany in-
stalled and gdjusted the machinery. Later the foremen were able to

train the personnel under their supervisloq. The maintenance teams and

Q set-up men were 8180 trained during this installation period. The
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foreign staff spen’ Setween 9 and 15 weeks on the installation and training
job. These men, however, were technicians and not trained instructors
and encountered some communication difficultied which were aggravated

by their being unable to communicate freely with the local workers,

Six foremen and senior control panel operators from the cement plaat
(No. 19) spent three months abroad and were then able to serve as in-
structors back at the home plant, A few prospective operators from a
chemical plant (No. 21; were sent for training abroad for a period lasting
two to thrce weeks.  Training of the programmer, operators and main-
tenance crews for numerical control machines represented a rather
speclal problem in undertaking No. 6. In addition, supervisory staff
and techniciana of a client, Including the engineers and supervisors of
the maintenance teams, sometimes spend from a fortnight up to

two months with the manufacturer to learn about the tuning up and running-
in of their new machines, Some purchasers sent only small groups of

senfor workers and foremen for such training,

In only soxhe half dozen plants in both western and eastern European
countries, in fact, had the equipment suppliers not been called upon to
give any substantial amount of tralning. But even among this half
dozen, as soon a8 any technical problems arose In connection with the
new machinery the undertaking immediately turned to the equipment
supplier for help in their solution.

Training during start-up and running-in

The field éurvey showed that In many cases installation of equipment,
training of workers and running-in proceeded as a single operation lasting
some three to four months, ' Consequently It was difficult to distinguish
between the training given before start-up and that provided In the
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subsequent running-in stage. While this {8 particularly {rue, a3 has
already been seen above, with respect to the training provided by the
equipment manufacturers, the observation also holds good as regards the
training provided by and within the undertaking.

In a synthetic fibres factory (No. 2), for instance, supervisors were
trained before the works were constructed, the maintenance personnel
and production workers for the first machines during the construction,
and the remainder of the personnel during the running-in perfod. This
undertaking made systematic use of the PERT (Programme Evaluation
and Review Technigue) method for planning cud timing both recruitment
and training. In the aluminium plant (No. 16) training was organised in
two phases. First the workers and foremen were given mainly practical
training intended to familiarise them with the machinery and equipnent
and to start production, the foremen receiving this training during con-
struction snd the workers during the running-in perfod. In the second
phase, various specific short-term courses, lasting for a total of from
four to ten hours, were conducted for the workers on, for example,

meaéurement, hydraulics, pneumatics and trouble-shooting.

To some extent it could be said that the purposes of the training given
before start-up differed from those of the training embarked on later.
Tho former tended to be more in the nature of an initiadon into specific
techniques and technology required by the new equipment or process
wiile the latter might be more accurately desuribed as skill development
through the acquisiticn of work ekpeﬂeme. But here agaln ’. ig often
difficult to draw a clear line between the two. Galning work experience
can be quite a lengthy process. In one case (No. 1) it was consldered
to last six weeﬁ even for Jobs whica could be learnt in & day. The
workers, chiefly women, were initially trafned on the job but lster on

-1
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efforts were made to arraige the training in special training bays away
from production. In other jobs the full training took as much as six
months. Maiia production ‘vorkers in the nitro-chemical plant (No. 27)
required up to three months' work experience after training. In another
plant (No. 18) operators on the glass-forming machines were still short

of full skill after many morths of experience with the machines.

Duration of the training

Most of the training organi sed during the start-up phase of the plant's
existence was carried out ty and within the plant itself with, as has been
seen, help from the equipn.ent manufacturers and, in some cases, the
parent undertaking. Generally it was given on the job. Its duration
and content varied considesably with the type of product being made, tae
technical content and level of responsibllity of the job in question, the
system of tralning adopted. and so on. Leaving aside the siinplest form
of induction training, whicli might occupy no more than a few hours, the
field survey showed that in fact the training set in motion varied in
duration from three or four weeks up to a full apprenticeship lasting
three years or more, or t¢ some eight to ten years of work experieace

accompanied by part-time 3tudy in evening or correspondence courses.

These longer periods of triuinlng, both the formal training within the
undertaking and ihe full-tirie training undergone in a vocational or
technical school prior to enployment, are essential for. obtainlng an
adequately qualified staff at specific skill levels and for maintaining
tralning standards, And ia fact most of the plants had had recourse to
one or other of them in set:ing up the new unit or plant — or expected to
do so in the future. Such ~ong-term training schemes and programmecs,
however, rarely can be sail to have been brought into existence solely

for the staffing purposes of the plant in question. There were
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undoubtedly cases where apprentices started their training well before
start-up and probably finished it long after the runaing-in period.
Apprenticeship, however, is a permanent institution, just as are voca-
tional and technical schools, and the implications of both types of training
for the new firm getting under way are dealt with later on in this study in

a general discussion of long-term training arrangements. The sections
immediately foliowing therefore, with some exceptions, do not cover stan~
dard apprentice training or full-time school-based training of a permanent
nature but concentrate on specific, shorter trzining programmes or

arrangements found necessary for getting into full production.

Training times and patterns

Taking, for example, the two syrthetic fibres plant3, training in the one
(No. 26) took place during construction and running-in and [asted anything
from one to twelve months. In the other (Ne¢. 2) production workers were,
in almost all cases, given a course Jf accelerated {raining which lasted
one month. At the end of this period they stili required work experienca
t» gain speed and accuracy. The time required t¢ reanh the desired
stardard might vary according to the individual lesyner but in any case
took longer than cne month. Throughout the whole of this work experience
pericd the learner was put in the charge of an experienced worker who,
while not doing sny actual training, was there in case of need and made
frequent oral reports on the learners during their {first fortnight, At

the end of this perind a formal assessment was made on the progress
achieved by the learners each »f whom was interviewed. There was

then a further period of follow-up.

The workers for a new chemical plant No. 22), who in most instances
had been carefully selected from among the 'best workers" of the old

plant and in many had graduated from a three-year course at a school

)
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run by the chemical combine itself, went through a special programme of
part theoretical instruction, part practical experience. For two-and-a-
half months they worked half a day and for the rest of the day had lectures
on the new technology and on automatic control. This training was suf-

ficient to enable the workers to master the new jobs quickly,

Production workers in a lamp factory (No. 29) got one to two months'
training, but the machine setters in the same factory were under training
for two to four months. In both cases it was considered that two months
of additional work experience were required in order to master the job,
In a factory producing electronic components for use in television ete. ,
the production workers were trained on the job for periods varying in
length from six weeks to six months. The production workers had
courses of accelerated or analytical training, while higher management
and the nucleus of key persoinel received six to twelve weeks' training
abroad. Workers in the group and final assembly departments of a
large firm manufacturing computers only needed to have some elementary
practical knowledge and skills, Consequently it was possible to train 200 of
the 350 assembly workers employcd in the two depariments on the job in
less than four weeks. On the other hand those working in the testing
department required both practical skill and theoretical knowledge. The
Iatter was acquired through full-time courses given within tke under-
taking: two months' formal training {n basic electro-technics and elec-
tronics followed by practical courses on varfous types of machine.

Thelr complete training took up to #ix months.

A breakdown of the time required fcr the full training of 161 employees in
a factory manufacturing containers and other cardboard articles (No. 15),
provides the following picture:
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Among the fifteen employees requiring three years' training or more,

are to be found workers such as production and malntenance electricians

Up to four weeks 33 20.5
Up to thiee months 51 31.7
1 Up to one year 13 8.1
} Up to three years 49 30.4
| Three years and more 15 9.3
|
|
l
|

and automatic control techniclans.

Wherever the system of training adopted consisted of a formal apprentice-
) ship, as In the car plant (No. 6j, the training time tended to be at least
three-and-a-half years. When other methods were used, and when the
specific job did not require either the levei or the broad range of skills
provided through a formal apprenticeship, the training period was
invariably shorter. Kiln attendarnts and operators in the grinding mill at
the brick factory (No. 25) were given six weeks' training, the extrusion
operators had three months, At the steel rolling mill (No, 3) both the
quality Inspectors and the first roller operators working on the newest
type of equipment had recelved training lasting nine months. It should
perhaps be noted In this connection that the firat roller operators had
Leen promoted from the rank of second roller operator in another factory
which used a differen® type of equipment. This undoubtedly had an Im-
pact on the duration of the training necessary. Operators at a motor
accessories firm (Nc. 4) only had to be able tc perform a few manual
operations rapidly and required no theoreticcl knowledge. These
~orkers normally received less than four weeks® training, although

those working on very advanced and complex machines received more.

Q Machine setters In the same firm, however, required high standards of

ERIC
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technical knowledge and ability as well as knowledge of the basic concepts

of machine-tool work, and their tiaining took from four to seven months.

The longest period of formal specialised training and jractical expericnce
noted in the course of the survey was that required for the control panel
cperators in one of the chemical plants (No. 21). There were three prin-
cipal methods of entry into the job:

(1) eight years of common basie school followed by 5 years at technical
secondary scbool, giving the right to employment at step IV of an 8-
step wage scale; after 9 years of industrial experience — if all went
well -- ke would be accepted for step VIII and become the "operator';

{2) completion of common basic school followed by tbree years of part-
time technical courses in night-school and some 11 years' practical
experience on the job would get him to the same point;

(3) completed general secondary education, followed by two-and-a-half
years of technical night-school and ten-and-a-half years of industrial

experience,

In all thzee cases the amount of practical experience cousid2red necessary
for the control panel operators’ job was about the same: ten years.

This was not a hard and fast rule, however. The same firm had a control
panel operator wbo was a graduate of a technical college witb only five
years' work experience. The manz2gement admitted that this was an
individuzl case and that the man had above average intelligence and great

coinpetence on technical work.

The table below summarises, for tbree departments, including the auto-
matlon room, tbe typ. of training organised for production workers (as well
as the supervisors in the weaving department) at one of the textile factories
studied (No. 23). From it canbe deriv_ed an idea of the range of treining
undertaken and its variety as regards both methcd adop?ed and duration of
the training period. '
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Job title

Type of training

Duration

Spinning Department
(workers assigned to
one of four difterent
rooms)

Spinners1

Doifers1

Frame cleaners
Roving layers
Conveyor men
{General personnel
in spinning depart-
ment working as
required in all

four rooms, includ-
ing Auto, Room.

Roller picker
Traveller changer
Roller buffer

Automation Room
{opening, carding
and drawing)

Prep tenders

Spinners
Doffers
Room assistants

Formal training by in-
structor off the job

Promoted from spinners
On the job
On the job
On the job

Cn the job
On the job
On the job

Recruited from draw frame
tenders and inainly inter-
tenders. Training on the
job done by foremen

Formal training off the job
Promoted from epinners
On the job

Minimum duration 6
weeks; slow learn-
ers take longer

6 weeks
Some days
1 week

Some hours

Some days
1 week
3-4 weeks

5-6 months

6 weeks

8 weeks
(cont'd)

1 Many spinning milla rate the spinner above the doffer. In this
mill the doffers are promoted from good male spinners because high
speed spinning is controlled by the doffer.

8197
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Weaving Department

Weavers i Formal training off the Minimum duration
Helper weavers job. Trained by 12 weeks

instructor
Supervisors Apprenticeship 2 years plus 2 years'
{senjor workers} experience in weav-

ing and beam gating

Further training after running-in

Once over the initial start-up and running-in periods, the new plant's
training action tended to take two lines: the institution of further training
programmes for specific, usually short-term objectives directly con-
nected with improving the qualifications of existing personnel, and the
establishment of long-term training schemes and structures with an eye

to meeting future training requirements.

Within the former, two main trends could be noted, both of which are a
direct outcome of the type of production process used in the plants and
departments studied. Managements were interested in having good
safety records in their plant, and they wanted to have a versatile labour

force able to adapt {o the changing demands of modern technology and

production processes.

Safety training

Modern machinery is expensive to buy and unless carefully and safely
used may become expensive to maintain and repair. To yield the highest
return on the initial investment made it is obvious that the machinery
must be used for the longest possible time and with as few interruptions

Q as possible, for fdle¢ muchines cost rioney. But machines may become
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idle for reasons otherr than reduction in turnover. Carelessness and
unsafe practices giving rise to accidents either to employees or to the
machines, may result in the equipmeat being out of commission for a time.
The safety philosophy of one of the firms visited was very clearly stated.
The safety of the employees was of the greatest interest to management,
ranking in importance with production, quality of product and cost.
Maintenance of safe operating procedures was of benefit far beyond any
monetary savings, since the human values involved were of the greatest

importance to both employer and community.

A considerable part of the further training provided by employers to their
staff after the running-in period was therefore concentrated on safe
working practices, accident prevention, good housekeeping, fire risks
and health hazards., Managements recognised a special need to make
their staff safety-conscious. The operator of modern automatic
machinery may have little to do once the machine is running and while

it {s working smoothly, but vigilance is always necessary. One main
purpose of safety training might be sald to be to fiduce concentration and
a sense of responsibility. Managements of plants using advanced tech-
nology considered it absolutely essential in order to combat the effects
of monotony and the sense of isolaticn — both of which are frequent
causes of accidents. Their concern took different forms. Insome
plants safety work clothes and footwear were issued free o all pro-
duction workers; in others, instruction in sefety precautions was an
integral part of in-plant training; in still others, management had
instituted a system of rewards to staff members for suggestions on

improving safety measures in the plant.




. CIRF Employment and Training Problems in New Factories Page 99

Much of the safety training action was directed towards supervisory

staff. One of the basic requirements at foreman level in cne chemical

etk A

plant (No. 24) was said to be safety consciousness, and advantage was

PN A P TR

taken of safety courses run by the British Safety Council which were

e

attended by all supervisory and management level staff of the plant.

Roain

In another plant (No. 4) meetings of particular groups of workers, pre-

" s

sided over by the foreman in charge, were held from time to time to
discuss specific safety reasures. Courses in first aid were sometimes
instituted and first aid teams established. In one of the motor acces=

sories plants (No. 14) 10 per cent of the workers had received such

training.

okl doa e Canat et 4

One of the most comprehensive safety programmes observed in the
course of the study was in the plastics (thin film) plant (No. 17}, which |
had a formal organisational structure consisting of a Central Safety
Committee flanked by a medical service and full-time safety office.
To assist the Central Safety Committee and to bring safety conscious-

ness home to the workforce as a whole, provision was made for safety

E meetings and committees at three levels: the department, the super-

3 visory staff and all the rest of the labour force, The respective functions
F and composition of each of these bodies are shown in the diagram

overleaf.
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Central Safnty
Committee

Works manager
(chairman); all
department heads

Safety Officc

1 Medical Service

Full-time; establishes T T
sufety policy

ERIC
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Departmental Meetings

Department head (chairman)
Supervisory staff

Mecets once a week;
establishes departmental
safety regulations

————-{ Supervisors' Safety Committees

Generat Safety Meetings

Obligation on all employees to
attend at least one safety meet-
ing per month
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The Central Committee established safety policies. On it sat all depart-
mental heads, as well as other personnel members, and the works'
general manager who acted as chairman, The safety office was in the
charge of an economist who had had training in psychology. He was

assisted by a raember of the plant technical staff.

Departmental safety meetings were held weekly, presided over by the
department head and attended by members of the supervisory staff. It
was at these meetings that any departmental safety regulations required
were established. At the employee level one of the purposes of the
safety meetings was to assist in indoctrinating employees in the "safety
philosophy™ of the plant. Every employee had to attend at least one

safety meeting a month,

Upgrading

Upgrading is one of a numbe. of types of further training following the
obtention of recognised basic skill qualifications, It may be described
as tratning providing supplementary knowledge and skills in order to
increase the versatility and occupational mobility of a worker. As such,
it covers a wide range of subjecis and fields of training and is achicved
through an equally wide range of systems and methods. Itis also, in
many instances, difficult to distinguish clearly upgrading from other
forms of further training, such as speclalised tralning and training for
promotion. Almost without exception, upgrading was part of the staff
training policy of ali the undertakings visited. Only two of the 29 case
studies were out of line with this general trend (Nos. 8 and 15). Neither
had made #ny speclal effort to organise any further training at all for its
staff but followed a declared policy of "one man, one job". One of them,
however, indicated that in future it was likely to have to revise this

policy (No. 15).
y02
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In practice this demand for multiple s)?1ls was confined within the limits
of one production section or one shop. The chemical industries, and
particularly those using the highly-automated equipment employed in
continuous flow processes, seemed to be specially fertile ground for the
developinent of multiple-skill occupations, both in maintenance and ip
production work. It was common, for example, for a chemical operator
to be made responsible for simple maintenance jobs and for general
repair and maintenance mechanics to be taught to do electrical repair
work. In one chemical firm (No. 24) every member of a production
team had undergone the same tralning, was familiar with the whole pro-
cess and knew all the operations to be performed. In one of the plastics
manufacturing plants (No. 13) about 50 per cent of the workforce had bezn

trained for more than one job.

Other examples were noted at one of the motor accessories firms

(No. 14), where all workers were trained for more than one job s0 as to
be interchangeable as required, and at the sugar vefinery where a formal
policy had emerged of developing a workforce with qualifications for
several jobs. A gas lime-kiln operator had an additional responsibility
as crane attendant, for instance, In addition, further training, including
upgrading and updating was systematically arranged for technical staff
and skilled workers through courses organised by the Ministry of Foxd,
together with the Regional Sugar Trusts, to inform production workers
about latest developments in this field. The courses last up to one month
and are usually given at a vocational school or institute. In 1967 they
were attended by 36 workers from the refinery. In one of the tgxﬂle
concerns (No. 23) additional training bad been organised for the main-
tenance electricians to give them broader competencies. At the time of
this study one electrician had just come back from an electronics course

arranged by the manufacturer of the equipment installed in the new
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automated unit and another was to be sent shortly on the same type of
course. As a result the electricians could do jobs which previously had
to be done by electrical sub-contractors (and were negotiating for higher

wages recognising their increased knowledge}.

Polyvalence or interchangeability of staff was considered desirable in
assembly work also. Assembly workers in one plant (No. 12), most of
whom were women, were initially trained for one special job. The
assembly process, however, was divided into sub-sections and the
assemblers were later moved from one sub-section to another so that

they were competent to work on several job stations when the need avose.

The same undertaking had a very comprehensive programme of further
training which went far beyond the narrow limits of upgrading training.
Participation in the programme was open to all employees and was free of
charge. It was given through part-time instruction in both technical and
general subjects and the courses were run by qualified and experienced
company staff or by teachers and specialists who were brough. ,a from
outside. Seminar techniques were much in evidence and the traineces
were expected to participate actively, Technical courses lasting more
than four hours were terminated by a practical test, but the test was not
compulsory. At the time of the survey, some 70 courses were available
in six broad categories: mathematics and sciences, electricity and
electronics, manufacturing and production planning, company products
{construction and use), management and organisation, and a categ.ry
comprising what might be called "personal development' courses which
Included subjects such as public speaking. languag = (mother tongue), the

psychology of human relations, etc.
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The policy of multiple skills for versatility, if not of interchangeability

of the labour force was particularly evidert with respect to maintenance
workers. It was frequently indicated to the researchers that a good
maintenanec man needed to be a kind of .1landyman or "jack of all trades™,
knowing something about everything and able to improvise when occasior.
arose. This was not meant to infer, however, that the maintenance
worker did not also nzed to be a highly skilled, and often highly specialised

worker,

Staffing plans for the firm manufacturing thin film plastics (N, 17) pro-
vided for two distinet kinds of maintenance work — general ma.ntenance
and control maintenance — but each cut across conventional occupational
classifications. The general maintenance mechanics hid to be qualified
fi‘ters, lathe operators and milling machine operators. The control
maintenanee mechanics were responsible for not only electrical and
electronic but pneumatic maintenance as well. There was no place on
the staff for a control n:aintenance worker who was only an electrician;
he had to be qualified in the other two fields as well. 1In the same plant

it was noted that one process operator might also be qualified as a

e e ——————— ——

laboratory worker, and another as a measuring instruments controller

with the additional qualifications of a fitter, repairman and welder.

Multiple skills were also a prerequisite for maintenance workers in
factories using numerically controlled machines: they needed to have
not only the electrical and mechanical skills required for conventional
machines but also & knowledge of electronics, a fairly extensive know-
ledge of hydraulics, and sometimes of pneumaties as well.  Various
means were used by the different firms to achieve the desired level of
versatility or interchangeability in their workforces. Training for the

o i control maintenance mechanics at the thin film plastics firm referred to

ERIC :
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above lasted about two years. During the first four months they followed
full-time theoretical courses given by one of th= engineers who had pre-
viously had a period of training with thc parent company in the USA.
Thereafter and for the next eight months they spent half their day on
course and half the day at work, During the second year the training
tapercd off but the instruction was still given three days a week,

four hours per day. Some 35 control maintenance mechanics who had
undergone this training between 1964 and 1966 were still on the staff at
the time of the survey. Training for general maintenance mechanics was
less lengthy. It amounted to six months’ theoretical instruction and

six months' practical experience. Only the two first moaths were taken
up by full-time instruction. During the remainder of the period the

training was given half time.

At the oil refinery (No. 7) considerable reliance was placed on job
transfer within the plant providing the workers an opportunity to acquire
additional skills. This also permitted, in some units, a reduction in
the number of workers since some of them could be transferred to other
production iines. In one of the synthetic fibres plants (No. 26) training
for second, and even for third skills took place outside norma’ working
hours, the incentives for taking such training being the prospect of pro-
motion and the resultant higher wages. Ir this way a polymerisation
machine opeiator, for example, might also be responsible for operating

the cutting machine.

The policy of multiple skills in ancther textile factory (No. 23) meant

that individual production workers were able to work on more than onc
{ype of machinc (usually three types). It was also noted that maintenance
mechanics at this factory were trained electricians as well, and vice

versa, while team leaders and foremen had all had training for additiona)
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skills. Technical upgrading courses of two to three months' duration
were systematically organised at the plate-glass factory (No. 18), It

was estimated that it usually took a worker 12 to 18 months to be upgraded,
through training and experience on the job, from one wage category to the
next. Much the same could be said of the ccment works (No. 19), where
the courses averaged three months' duration, and the petroleum products
plant (No. 20) where upgrading courses lasting six months, part-time,

are organised each year.

Quite apart from the advantages inherent in having a workforce whose
individual members could be easily adapted to various jobs, it was
generally felt that training for versatility among workers and foremen
tended to give both categories a better understanding of the consequernces
for other departmerts of their own mistakes, and thus led to a greater

individual and collective sense of responsibility,

Training for promotion

As has just been seen, technical upgrading was frequently, but not
necessarily, a prelude to promotion to jobs considered to be a step or
two up in the occupational hierarchy. Examples could be taken from
one of the textile firms (No. 23) where all posts are filled aczording to

a policy of promotion within the firm accompanied by appropriate up-
grading training. Prepmen are normally recruited from inter-tenders —
and inter-tender is one of the most difficult jobs in the plant. Their up-
grading training was reckoned to take five to six months. The prepmen
have to be skilled and intelligent workers and must, in addition, have
aptitudc for leadership and supervision. The necd for above-average
qualifications is illustrated by the case of an inter-tender who had becn
selected for promotion to prepman because of his good performance on the

iob, but was in fact a fzilure in his new posting.
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In one of the synthetic fibres plants (No. 26) there ware ona-year courses
for assistant foremen. The courses were divided into three months of
purely thecretical instruction and nine mon:hs of combined theory and
practice. The subjects covered were as follows: genaral technology —
100 hours; specialised technology — 220 hours; metal work — 100 hours;

economic and labour legislation — 50 hours.

In a firm manufacturing numerical control machine tools (No. 5) which,
despite its very modern product, might in some ways be likened to a
high precision craft industry, further training was a permanent feature
and aimed at both updating the pergonnel and giving them an opportunity
to win promotion and aclieve higher skill levels, The thin-film plastics
firm (No. 17) also stressed the need for its production and maintenance
staff to have access to further training. The firm followed a system of
wgtand-ins" or "understudies' for production jobs. A worker's
understudy learnt the job while acting as his assistant. When the worker
was absent (on holiday, or because of illness, for instance), the under-
study automatically replaced him and benefited from a system of eredit-
hours during which he was entitled, provided he had successfully taken
the relevant training, to draw the appropriate higher wage. Should the

worker leave the firm, his understudy was ready to take over his job.

The supervisory function

Technica] upgrading was also, in many cascs, 2 means of entering super-
visory categories of employment, Further training was a formal obli-
gation for foremen at the oil refinery (No. 7). At the {extile mill
referred to at the beginning of the section on training for promotion,
foremen were promoted from the shop (loor on the basis of merit and

performance. Until recently no speclal upgrading or other training

\ 01;03
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had been organised for them but the firm was beginning to take advantage
of courses organised by the Productivity Centre of the Textile Council.
The courses cover such subjects as basic management techniques, pro-
duction planniug, costing techniques etc. The same policy was followed
at the petroleum products plant (No. 20): foremen were usually promoted
from among workers with a secondary technical education and given short-

term training to prepare them for their new functions.

in the electronic components factory (No. 1) considerable attention was
paid to training first-line supervisory staff {the charge-hands or
"brigadiers'). The training provided included not only instruction in
supervisory techniques and human relations but also technical courses
specifically related to the unit or section ¢f the person concerned. The
former comprised courses in psychology, on social legislation and on
oral and written methods of expression. Varfous methods and teaching
aids were used: films, seminars, case studies and role playing, among
them. For their technical training the charge-hands sometimes followed
the same courses as the set-up men, maintenance mechanics, or even
electricians specialising in electronics, The training had a definite
bias towards trouble-shooting since the lower levels of supervisory staff
at this undertaking were responsible for undertaking simple maintenance

work.

Foremen and charge-hands in one of the synthetic fibres plants (No. 2)
initially had systermatic training on the job at a pilot or experimental
production section run by the parent company. In addition they took
various outside courses at the productivity centres. Their subscquent
further training was mainly achieved through case study methods, through
discussion sessions on subjects such as "what is a good worker?' and
through talking over organisation problems with the manager during
weekly meetings.

li-409
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Foreman training was the principal field of further training at another of
the chemical firms studied (No. 24). At supervisory and management
level an in-plant training scheme was established in 1967, and internal
training sessions under the direction of the personnel manager were
being he!d once a month providing training in human relations and other
supervisory skills., Training in human relations was also featured in a
motor accessories factory (No. 4) where it was given to both foremen

and charge-hands,

In general, however, aiter the nucleus of supervisors and senior technical
staff required for starting up production had been trained — usually well
ahead of time — subsequent supervisory training became part of a general
and pcrmanent over-all scheme of training covering all personnel cate-
gories. 71he programme organised by the computer factory (No. 12} for
preparing potential supervisors, management and specialist staff for
their future functions and responsibilities may be cited as a good example
of this kind of training. To qualify for selection for training, candidates
must have already demonstrated aptitude for leadership responsibilities.
The training itself consists of several stages. To begin with there is a
general upgrading course lasting one week., This is followed by a pro-
gramme of intensive management training courses covering subjects such
as management techniques, personnel management and wage systems,
correspondence and report writing. There are also refresher seminars
on functional management training, "training the trainer', the organisa-

tion of staff training, and so on.
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Training methods and syllabi

The research study showed that many different training metbhods and
instructing technigues were used but that nothing radically new had been
instituted. Rather, the plants and undertakings seem to have used any
method which was in line with current practices in the country concerncd
or common in the country of the parent company, and which was likely to
meet immediate requirements. The comment of one plant management,
where the most advanced and highly automated equipment was being used
alongside modern but conventional machinery, may serve as an illustra-
tion of what was a fairly generat view. According to this firm, training
for automatic equipment should not be regarded as essentially diffcrent
from training for conventional types of machinery. Insomc cases

there might be more emphasis on theoretical knowledge, in others, less.

Training within the undertaking

Contrary to what might have been expected from reading the literature on
the subject, it was evident that a large, and even an increasing amount
of training was provided within the undertaking and that much of it was
being given on the job. This is clearly shown in the table on pages 96
and 97, and in fact every plant visited had in-plant training arrangements
for scme or all of its workers. Several of the managements were of the
opinion that on-the-job training was essential because of the special
nature of their production. An operator of automatic machinery what-
ever the degree of skill required, can hardly acquire the neccssary
knowledge and experience except on the shop floor and through actually
running thc machines. Theoretical knowledge may be obtained in
training institutions, but few such institutions are likely to have all the
varieties on automated equipment for which practical instruction might
be required. There sre, of course, exceptions: Louvain Unjversity,

vy 1

111



O

ERIC

Aruitoxt provided by Eic:

CIRF

)

Employment and Training Preblems in New Factories Page 111

'

e g < onv e b R R At

TN

J

(i vdd

PRl

| 2 S

P TIETTYY”

|

for instance, has created a pilot centre with numerical control machines

as well as a centre for the study of programming.

1t follows that examples of in-plant and on-the-job training were noted in
the plants manufacturing motor accessories, where it applied to all per-
sonnel except for a few management and supervisory posts, in the manu-
facture of strip steel and synthetic fibres, in the production of numeri-
cally controlled machine-tools and computers, at the brickworks and in
the textile mills and at the plastics (thin film) plant, In the last-
mentioned plant (No. 17) all production workers were trained within the
undertaking, where they weare given both theoretical and practical
Instruction. Part of the training objective was to influence work atti-
tudes, and more especially to develop in the learners an ability to con-
centrate, safety consciousness and a sense of responsibility. In the
other plastics plant (No. 13), on-the-job training was practically the only
method used: foremen and fellow workers served as instructors. Some
of them had come from another production unit belonging to the same

company, others from the department which manufactured the machincry

used in the plastics production urnits.

Induction training

There was usually little technical content in the incuction training pro-
grammes even though they were in some cases muca more elaborate

than a brief welcoming ceremony followed by a tour of the works. One
chemical firm (No. 24) gave its niaintenance workers very short induction
training on the Job, another (No. 27) gave scch training to its lower level
employees, e.g. power shop workers, compressor attendants, transport
and other general service workers. Occupational training which could
be measured in hours only (for unskilled workers) was not regarded as a

real course. In a textile mill (No. 23) many jobs fell into this category:
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bale opener, conveyor man, bobbin and ring tube reacher, waste bagger,
and so on. In the clectronic components factory the first few days of
employment for all production workers, chicfly women, were devoted to
an introduction to all different activitics of the plant. The formal tour of
the works which was part of the introduction ceremony for all new
employecs at the thin-film plastics concern (No. 17) was followed by an
audio-visual programme instructing about the marviacturing processcs
and the uses of the various types of product made by the firm. Inthe
aluminium plant an introductory course consisted of a talk on the

history of the company, a tour of the plant and a film showing the whole
production process and the place of the products in the ¢ vntry's
economy. All three parts of the course togcther lasted an hour and a
half, but the management was planning to extend the course to a full

day's duration.
Basic skill training

An outline of a course given to day-foremen, shift-foremen and operators
together at a chemical company (No. 24) may serve to illustrale the type
of basic instruction given for proccsses involving the use of automated

machinery and advanced techniques.

Subject Number of 2-hour lessons
Basic mathematics 10
Physical principles 12
Basic chemistry 2
Production processes 13
Plant equipment 3
Plant visits 4
Safety 11
Communication skills:
oral and written 9
Human relations 4
General prohlems 4
Revision and tests 10
82
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The instruction was given by the superintendent and a process engineer.
A rclatively high proportion of time was devoted to review work and tests
designed to ensure that the trainees had acquired a real grasp of the sub-
jects covered. During the instruction in communication skills each
course participant was required to give a five-11inute talk on a subject

of his own choice to help him learn to express himself orally. Various
training aids were used to reinforce oral instruction: flow charts of the
production process; a scale model of the plant; a manual of plant
opcration, covering such matters as process data, safety, quality control
and equipment lists; a job mrnual ang handouts coutaining summaries of

speeific points in the manuals.

Two of the textile undertakings (Nos. 2 and 23) provide additional
examples of methods and syllabi., At the latter plant most of the training
wag provided on the job, but there was also a plant training school,
equipped with mock-ups and various kinds of visual teaching aid, wherc
off-the-job training could be provided, for instance for spinners, weavers
and auto-coners. As a rule, on-the-job training was given by foremen
and co-workers but for some jobs — e, g.draw-frame tender, inter-

tender, spooler and beamer — it was given by special instructors.

Training syllabi were based on job analyses and were divided into two
parts: talks and jobs. The talks were subdivided into background data
and job knowledge. The background data talks were the same for all
jobs and were considered part of induction training. They covered in

all some two-and-a-half hours.

The syllabus for the auto-coner may be taken as an examnple. The auto-
coner is employed in {he cone-winding section. His training {s given

off the job and lasts three weeks.
O
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Background talks: Introduction to job and methods of training;
company products; tour of other processes;

system of payment; welfére

Job knowledge talks: Basic mechanisms; counts and qualities;
targets; faults analysis; patrolling; waste

and housekeeping; safety

Job training: Switching off machine; switching on machine;
filling magazines; doffing full cores;
cleaning waxing device; renewing worn wax
roll; cleaning blockage in suction tubes;
emptying sorting box (including cleaning con-
veyor jar); readying fluffing cone; replacing

empty yarn tin; cutting off wraps from drum.

In the other textile firm (No. 2) the auto-coner operator was trained ina
two-week course at the equipment manufacturer's. Production workers
were trained on the job by analytical training methods. The instructing
staff had all had some training in teaching methods, based on TWI Job
Instruction principles. The instruction inicluded demonstrations given
on the machines, information sessions for the operators (by type of
machine), films shown by the equipment manufacturers, articles in the
works magazine, exhibitions demonstrating fabric samples woven with
defective thread, and visits to the suppliers of materials. COccasionally --
every two or three months — an engineer from a manufactures of textile
machinery would be invited to the plant for a day to give a talk and

answer any qiestions raised by the supervisors,

Production workers in the electronic components plant were for the most
part initiated into the work through courses of accclerated training given

on the job, although some of the instruction was provided in a special
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training unit within the plant. The training is essentially practical.

The course starts with a period of training in elementary hand movements
to develop dexterity, It then systematically takes up cach of the elements
of the product under manufacture, giving detailed instructions as to the

movements and operations required in each case,

For maintenance personnel in the same factory a technical description
was prepared for each machine. Together, the descriptions constituted
a written course which was distributed to mechanics and electricians.
Originally the plant's training staff had given these technical descriptions
and information orally. Experience showed, however, that as some of
the trainces already knew something about the subject it was preferable to
provide them with written material which they could read for themselves
and refer to when necessary, and on which they could ask for additional
explanatious or other information to be given them in class. Elementary
descriptions of machinery and equipment had also been prepared and
distributed to the mach!ne operators (workers with qualifications at semi-
skilled or specialised level) to stimulate an interest In their jobs and in~
crease their efficiency. These descriptions set out to explain in general
terms, with a mlnimum of theoretical detail, tie job in hand — the
functioning and uses, for instance, of a condenser — and to outline its
key operations. In both cases the courses had been found to produce

good results in terms of improved quality.

One of the more sophistlcated In-plant training programmes was operated
by a motor accessorles firm (No. 4). As has alieady been scen in the
relevant section above, this firm relicd qQuite substantially on 8 system
of planned rotatlon by which the most competent workers were moved to
more complex and higher leve! jobs in a general effort to get a coheslve

and versatile worldorce. The undertaking was also one of the few to
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have made any systematic use of audio-visual methods and programmed
instruction {PI) in its training prograinmes, using colour slides,

tape recordings and teaching machines. At the time of the survey there
were five such PI programmes in use:

(1) names and uses of the various types of product made by the

company, and the procedures for visual inspection;

2) setting up the different machines;
(3) nrocedures for tool changing;
(4) operation of certain equipment (e.g. welding; a programme for

automatic lathes was being translated);

(5) inspection tests for quality control.

Training women employees as final contro! inspectors at the firm was
done with the aid of multiple-choice question and answer training
programmes. To test the effectiveness of the training the inspectors
on the job are sometimes, without being aware that it is a test, passed
specially prepared trays of finished items for inspection. The number
and types of faults have been noted (they do not excced what might be
considered normal wastage); if the inspector fails to detect a sufficient
number of the defects she has to take the audio-visual inspection training
programme again. The PI programmes had all been constructed on the
principles of linear presentation. They had been provided by the parent
company which meant that they had originally been prepared in a foreign
language and for a foreign learning situation and nceded to be both trans-

lated and adapted,

This was not a unique situation, The cxpericnce of onc plant (No, 17)
with PI courses and other instructional materials provided by the parent
company s given by way of example. A substantial rinount of the

training materials used by this firm was a direct [mpo‘rt from the parent
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company. Numerous training aids included films and a wide range of
manuals.. The latter much resembled illustrated instruction sheets.
But the instructions themselves required adaptation in order to com-
pensate for cultural and educational differences between the different
localities. In several cases, in fact, it was pointed out that to develop

courscs of PI which had only limited application was uneconomic,

As has already been described in some detail above, a considerable
part of this firm's training effort was geared to safety training.

Because of the risks inherent in the manufacturing process and the
inability to arrest the pLrocess once it had begun, simulated breakdowns
were used as part of the training during installation of the equipment and
before start-up. For technical training, lectures were given by an
engineer; on occasion one of the trainees had sometimes to prepare and
give a talk on a particular technical problem under the guidance of the
instructor. In this firm, as in all the others, however, a large part of
the in-plant training was quite informal and occurred in daily contacts

with tae engineer and fellow workers,

It might be added here, almost as a rider, that language presented a
problem In several of the cases studied — but less so as regards inte-
gration of foreign personnel in the work force than for understanding
the intricacies of the now machines and equipment being installed.
Many of them were manufactured in forelgn countries and the only
available technical documentation relating to them was often written in
the language of the country of manufacture. In one or two instances
this created some difficulties and some of the foremen and key pro-
duction workers took evening classes (two hours a week) over an exten-
ded perfod to familiarise themselves with the terminology and language
of the supplier or of the parent company. However, little was done to

remedy the situation, which on the whole was not a very serious problem,
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Training in training institutions

What help had the undertakings sought outside their own confines in
training their personnel? Many, with highly developcd apprentice
training programmes or with elaborate and well cquipped training centres
of their own, felt themselves to be self-sufficient. Nevertheless,
several examples were found of workers being scnt by the undertaking to
attend courses given by an outside body {other than the equipment manu-

facturer), or doing so on their own initiative,

Mention has already been made of the pilot centre for numerical control
studies establishad at Louvain University in Belgium, where the pro-
grammer at plant No, 5 had been trained. This was by no means a unique
case. There are many other institutions doing similar pioneer

work and placing their facilities at the disposal of industry. The few

that are mentioned below happen to have played a part in the staff training
of some of the firms surveyed; they do not in any way constitute a com-
prehensive listing. Much of their work is concerned with safety training
or management development, There were, for instance, the British
Safety Council and the Industrial Society (also in the United Kingdom) as
well as numerous university departments offering short courses (usually
lasting from two days to two weeks) in production control, safety, inter-
viewing techniques, etc. Inthe Federal Republic of Germany the German
Institute for Plant Management (Deutsches Institut fur Betriebswirtschaft)
had played a part in training some of the personnet of the aluminium

piant (No. 16).

Specific industries in the United Kingdom are today (i.e. since the 1964
Industrial Training Act) able to count on the services of the various
industrial training boards (ITB) for either providing vequisite training or
otherwise helping the firm to obta™ it. That was the case of the
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brickworks (No. 25) which could take advantage of the training centre
established by the Construction Industry Training Board in which learner
excavator drivers can attend a month's course. Textile mills in the
United Kingdom can have recourse to the Cotton and Allied Textiles ITB,
L or can turn to the Productivity Centre of the Textile Council which runs
courses on basic management, production planning, costing techniques
and the like. Some of these courses were attended by foremen from
plant No. 23,

In the USSR a rather special situation obtains, Part-time study through
evening and correspondence courses is part of the accepted system of
workers' upgrading and advancement, Secveral different ministries

i organise general and technlcal upgrading courses. The Ministry of

Food, in collaboration with the Regional Sugar Trusts, for example,

T

offers courses for technical staff and skilled workers from sugar plants,

f. They last roughly one month and are intended to give infoxmation about

the latest developments in the industry and generally to bring the workers'
knowledge up to date. A chemical factory in the USSR, which is becoming
i a centre of the chemical industry in a Union Republic, had over two hun~
dred employees taking part-time and correspondence courzes at a chemi-
cal industry technical college and at a technological inastitute,

In Poland too, training institutlons initlally set up by and for a large
undertaking or combine tend to become semi-autonomous, or to be taken
over partly by the public authorities and end up by servicing the whole
industry. The same may be said to some extent of training institutlons
in Czechoslovakia. Cases in point in the present survey are three of
the food processing concerns which were located in the latter country
and the Pollgh chemical conceras.
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! Institutional training for youth

All the above relates essentially to management training and skill

development for persons already in employment. Training in training

f institutions for young persons prior to employment presents quite
another picture. The managements of the plants visited were asked
their views on the curricula of vocational and technical schools and their
suitability as a preparation for work in a modern economy. Views
differed on details, and were in any case coloured by prevailing practices
as regards industrial training in the country concerned (i.e. largely
school-based or chiefly in-plant training). The following are some of
the main points brought to light during the Inverviews, many of them

constructive criticlsms with an eye to the future.

There seems to be general agreement that vocational schools should
provide a basic training, rather than a high degree of spceialisation.
The latter Is held to be the responsibility of the employer. In an age
of advanced technology, schools cannot be expected to posscss In their
workshops all the types of highly spccialised machine and equipment
found In production plants, nor can they be expected to have teaching
staff competent to instruct on and about all types of modern equipment.

Bearing out this opinion, the management of one company felt that

vocational and technical schools should give a basic multi-purpose
training, for example, for electro-mechanics, rather than train
electricians and mechanics as separate speclalised groups. What was
needed, they sald, was vocational scheol graduates "with good heads
rather than well-filled ones'. The pupils should have been taught
basic principles and how to think logically — in short, the skilis of
analysis and synthesis.
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There was a tendency, the research team were told, for some schools
to enrol too many pupils for certain trades simply because a certain type
of industry had been started up in the locality. Many boys were today,
for instance, anxious to study electronics. But electronics might turn
out to be a limited local employment market and electronics concerns
might be more in need of good maintenance mechanics than electronics
technicians. Unléss the intake of the schools was carefully planned in
consultation with the local industries, recruitment of the latter from the

schools might turn out to be disappointingly low.

Another view expressed (No. 17) was that safety training should be given
greater emphasis in school programmes, and that pupils were not always
given sufficient insight into industrial atmosphere, essential works
discipline and the importance of precise time-keeping in Industry. Some
vocational school graduates had never even visited a plant while under-
going institutional training, let alone had a period of practical work
experience, Attention to these aspects would facilitate subsequent in-
plant training and help to reduce staff turnover. The management of

the steel mill (No. 3) did not consider that the school curricula were too
remote from the needs of industry. They did, hawevér, agree that an
appreciation of broad principles was more important than the acquisition
of too many different types of knowledge. In their experience,

technical school and university graduat»s (at various levels)often had a
tendency to stuinble over fundamental, sometimes very simple, princi-
ples, which had never been properly understood, Such principles

should be buttressed by the provision of good practical examples, rather
than be taught solely in the abstract, with emphasis on teaching trainees
to understand and deduce. It was also suggested that the workers®

knowledge of their mother tongue was sometimes insufficient for clear
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written expression, particularly for report writing. The head of a
vocational school In Poland gave much the same opinion about the pupils

entering his school.

Another criticism heard was that the teaching of economics was often
inadequate, or even non-existent, in vocational and technical schools.
There was insufficient appreciation of the economic Teturn required from
the operation of an expensive piece of machinery. One firm (No. 17)
felt that want of an understanding of elementary business economics con-
tributed to a lowering of the workers® sense of individual respongibility
for quality and output, which in turn had harmful repercussions on
employer/employee relations. Another of the undertakings, a synthetic
fibres pleat (No. 26), in an endeavour to remedy the situation had felt it
ugeful to introduce a 50-hour course in economics in the curriculumlof

its school for fo_emen.

One of the problems which may well face training institutions in Europe
in the future will be that of keeping up with the most advanced technology,
{n both theoretical instruction and practicat work in school workshops.
As the use of the latest types of equipment becomes daily more common
in industry, so it will also become more important, in the industrially

advanced regions at any rate, for puplls to learn about and to handle them.

Long-term training arrangements

In describing measures taken by various of the plants for providing up-
grading tratning and train‘ag for promotion, and in considering — however
briefly — some of their programmes for 8upervisory training and manage-
ment development as well as the training offered by outside institutions,
this chapter has already moved into its last major section: the permanent
or long-term arrangements made by the undertakings to ensure the
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continued availabijlity of a workforce that is adequate both in number and
in level and range of skills. This is indicative of one of the very reat
problems of this whole study. It has proved extremely difficult to
separate special training measures necessitated by the newness of the
plant. its product or its manufacturing process from those measures
which would in any case be normal for a plant of a given size set up ina

country or area subject to given regulations and practices.

Not all the factories and plants visited had attained the same level of
training consciousness. The structure and administrative inachinery
underlying the training programmes described in preceding sections
varied considerably according to the size of the undertaking, and the
prevailing practices as regards in-plant and institutional training in the
country concerned. It is also fairly easy to detect, where applicable,
the influence of the parent company. By and large, however, the

organisational structure tended to conform to known patterns.

In almost all cases responsibility for tiaining was a function of the
personnel departments. Four concerns — steel rolling, computer,
plastic and aluminium plants (Nos, 3, 12, 13 and 16) — had technical
staff in charge of production worker training, but in most cases these
staff also exercised sorae personnel functions. Of the 29 undertakings
surveyed, all but seven had appointed full- time training officers (in one
case the appointment was very recent at the time of the researcher’s
v.2it and the training officer's duties and functions had not yet been
clearly established). It should be noted here, however, that of the
seven firms without a full-time training officer on the staff, four were
located in the same ~ountry — Belgium — where it is customary for
fnitlal technical and industrial training for young people to be provided
on a full-time basis within the school system and not within the under-

tsking itself. Industrial firms {n Belgium do & considerable amount of
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adult tralning and have a well-developed supervisory training system;
but the abrence of an industrial apprenticeship tradition may well have
had something to do with the non-appointment of a permanent training
officer. Three of the four Belgian firms in question had special
instructing staff and two had evolved highly systematic training pro-
grammes designed to give their production workers the desired level of

manual dexterity and skill.

Early on in this chapter it was indicated that where full skilled-worker
level qualifications were required, the training provided was generally of
long duration and had to be planned for well ahead. In such cases it was
usually provided either in an apprenticeship situation within the under-
taking, or through a programme with full-time training in a schoo! or
centre combined with lengthy periods of work experience acquired on the
job. Inboth cases the arrangements made by the undertaking were

governed by current practices in the countries and industries concerned.

Apprenticeship

It is not the intention of this study to provide a detailed report on pre-
vailing practiccs in the field of apprenticeship in the countries sur\'eyed.1
Nevertheless, some of the information gathered is of undoubted interest in

this connectlon as examples of typical long-term training arrangements

1 An analytical comparison of the background and evolution of
apprenticeship in eight European countries — Austria, Czechoslovakia,
Denmark, France, the Federal Republic of Germany, the Netherlands,
Switzerland, the United Kingdom — has already been brought out by CIRF
Publications in its monograph series: cf. European apprenticeship:
effects of educational, soclal and technlcal developments on apprentice
training practices in eight countries, Gendve, CIRF Publications, 1LO,
1966: CIRF Monographs, Vol. I, No. 2, 276 p. (offset).

21R5



O

ERIC

Aruitoxt provided by Eic:

CIRF

Employment and Training Problems in New Factories Page 125

which sexved not only for the immediate problem of acquiring qualified
production staff for the new plant but alsc that of ensuring the continued

supply of such staff.

Of the seven countries covered by this survey, Czechoslovakia, the
Y¥ederal Republic of Germany and the United Kingdom may be considered
typical of countries relying on apprenticeship, in the formal sense of
training under an indenture concluded with an ur "2rtaking, as the princi-
pal means of acquiring recognised trade qualifications. But even among
these three there are substantial differences in the concepts and organisa-
tional structures underlying the apprenticeship system. A motor
accessories factory in the Federal Republic of Germany operated an
apprenticeship scheme for training skilled workers in the metal trades —
fitters, tool- and die makers, lathe operators, electricians. There
were also apprenticeships for laboratory assistants, materials testers
and automobile mechanics. For the metal trades apprentices, the first
year of the apprenticeship was spent in acquiring basic training in a
school and the apprentices were quite outside the production cycle.
Thereafter, and for the rest of the two or three years of his apprentice-
ship, the trainee rotated through all the departments within the plant.
About onc-third of the production and maintenance personnel in this

company were skilled workers or apprentices in the metal trades.

In another company in the same country apprentice training was only one
aspect of a comprehensive system which !ncluded the training of pro-
duction workers and of managrment and s-upervisory staff, and voluntary
further education for workers in their free time. Apprentice training
was mainly for workers in the metal trades: electro-mechanics
specialising in electronics, tool- and die makers, instrument mechanics,

galvanisers. With the exception of the galvaniser, tne training lasted
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three-and-a-half years. In the case of the galvaniser the apprentice-
ship was of three years' duration. The whole of the training at this
level was in the charge of an enginecr. As is customary in the Federal
Republic, the apprentices took courses of related theoretical instruction
(one day a week) at the local vocational school. The firm supplemented
this instruction by giving them four to eight hours a week of theoretical

instruction at the works.

Apprentice training for maintenance fitters (electrical) at the brickworks
lasted five years, The first year of training began with a short induction
course: a brief description of the company, its products and markets;
conditions of work, pay, holidays, etc.; & tour of the production and
maintenance shops; lectures and demonstrations on safety and first-
aid, with emphasis on artificial respiration; a visit to the industrial
safety exhibition and a perioa of workshop familiarisation under the
guidance of experienced personnel. Trade training proper during the
first year was given wholly off the job in a training workshop,  An out-
line of the different phases is given below.

First year Basic workshop practice: bench-fitting, centre-
lathe operation, shaping, milling, grindire,
sheet metal work, gas and electric welding,
electrical installations; supplementary theo-

retical and practical training in internal com-
bustion engines and motor maintenance.

Second year Essentially devoted to applying besic skills
already acquired to the overhaul and repair of
electrical equipment and the maintenance, repair
and installation of iow-voltage wiring.

Third year Maintenance, repair and installation of three-
phase motors and associated equipment.

Fourth year An {ntroduction to automatic process control
equipment: the apprentice begins tc work on his
own initiative under only general =upervision,

instead of, as formerly, under the dicect super-
vision of experienced electricians.
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Fifth yrar Secondment to other works to gain experience,

or to the manufacturer of the equipment used in
the plant,
Throughout the apprenticeship, the trainee attended courses at the local

technical college for one day a week, being granted day-release by the
eimployer to do so,

In Czechoslovakia, if a young person wishes to enter employment
directly from school, he is slil!_ under legal obligation in any case to
ur , rgo at least six months! training. If hetakes up an apprenticeship,
he signs a rontract with an employer but his training, or at least a
large part of it, takes place off the job in an apprentice schuol set up
within the undertaking. If the specific undertaking is aot big enough

to warrant the establishment of an independent school, he may be sent
to a school run by another undertaking in the same branch of industry.
Similarly, a factory which needs workers with skitls other than those
taught in 1ts own apprenticeship programme will recruit from other
apprentice schools. The training programmes (and there are about

250 apprenticeable trades, each with a separate syllabus) are organised
by the Miniatry of Education in cntlaboration with the ministry respon-
gible for the specific industrial sector,

In the ofl refinery industry there are several such apprentice training
centres, each with 8 threr-vear apprenticeship programmea. The first
two years are spant entirely in the centre; {n the th'rd year, there is
practical work within the undertaking, with rotation during the first

six months threugh various departments. During the cecond half of
the third year, the apprentico specialiscs and works under the direct
supervision of a skilled worker. At the end of the third year, when he
has finished his training, he starts to work on h's own, on a wage step
a little more than halfway up the wage scale.
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Much the same paitern was followed by apprentice training in the motor
car plant (No, 6} and in the machine shop of one of the plastics plants
{No. 13). [n the former, the training lasts three years: during the
first two years the apprentice has equa!l parts of thecretical and practi-
cal instruction; during the third year he works on a machine under the
foreman's supervision and there is less theoretical instructicn. [In the
plastics plant apprentices are accepted for various of the metal trades in
the machine construction department, which is quite separate from the
plastics production plant. The period of apprenticeship is three to
three-and-a-half years. The boys have 25 or 26 hours of practical
work during the week and between 11 and 14 hours of theoretical
instruction, rather more than the average amount of time given for
related instruction, The firm had not found it necessary to make any
specific changes in the training programme to take account of the very

advanced technology being applied in the construction of the cquipment.

Apprenticeship in a chomical combine in Poland also had a duration of
three years. Training was given up to skilled worker level in the
following ficlds: technology of chemical production, chemical analysis,
chemical machincry and equipment, electrical equipment, control and
measurirg instruments, and automation. As in many of the schemes
described above, the apprentices w.ore trained in an apprentice schoo!

run by fhe plani.

Plant training ichools and ec.aitres

Quite apart from the apprentiee training schools such as those set up in
Crechorlovakia, a number of the undertakings visited had established
their own training centre or a special training unit within the plant.
This was the cese with the electronie comporents factory (No. 1}, the
nail and wire-making factory (No. B }, the aluminium plant (No. 16}
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which had special classrooms for insiructing the personnel, and one of

the synthetic fibres plants (No. 26), which had its cwn technical school

able to accommodate some 600 trainees. Establishment of such a school

or centre was. in fact, one way of ensuring tailor-made curricula and
training programmes as well as adaptation to new technology in the plant.
It was the latter, for instance, which had made the aluminium plant

(No. 16} introduce hydraulic and pneumatic control as a subjecct in its
apprenticeship programme, and which had made one of the big chemical
combiaes (No. 21) decide shortly to introduce "pneumatic control and

measuring devices' into its technical school syllabus.

Such action was more common among the concerns in east.rn Europe
than §n those visited in the west European courtries. One of the
chemical combines in Poland can be given as a case In point. It ran

four different types of school:

- a vocational school giving a 3-year full-time course for young people
leaving common basic school;

- & technical school with & 3-year course (both full-time and part-time)
for graduates from thc vocational school;

- atechnical school providing & {two-and-a-hall year course of full-
time atudy for pupils who have graduated from general secondary
cducation; and

- a techrpml secondary school (or technlcal college) with a 5-year

full-time course for common basic school lcavers.

it should be noted, however, that the last-mentioned school, although
loca;ed at the plant, was actually run and financed jointly by the Minislry
for Education and the Ministry for the Chemical Industry. Most of the
workers for the new plant had received all their training in the first and
third types of school.
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The same sort of network of company schools existed within ancther
chemical combine in the same country, except that the 5-year technical
secondary school was broader in scope, servicing the wholc branch of
the industry. At the time of the survey some 3,500 persons were

studying at one or other of its schools.

In the USSR the iraining establishments are usually formally autonomous
but many are run by industry and/or local authorities. In the course of
time what begaa as a plant school becomes the training and edueation

centre for a paiticular industry within a given region.

A slightly different arrangement was shown to exist among the group of
food processing concerns. The dairy (No, 9), for instance, belongad to
a group of dairies handling some 1,000,000 litres of milk daily. The
group hal a common training programme, the costs of which were shared
among ell the associated dairies, with the training being made available,
as required, to each and every one of the planis in the group, Simflar
group training schemes had been set up for the other food processing

combines, the bakery {(No. 10) and the meat-processing factory (No. 11),

Instructing staff

As has been seen all theough this study, it was common {n many plants
for foremen and technical staff to take care of the in-plan! training
although some plants, particularly those running formal crurses in their
own schools and training centres, had qualified teachers and Instructors
as well, At the oil refinery’s training centre, irstiuction was mainly
given by foremen and chiel operators, but also by members of the
mafntenance and electrical departments. Training on new production
lines was given by a technologist from the special start-up group,

which also prepared manuals for the use of the instructors. Other
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factories where the training was being given by works engineers, foremen
and operators were the sugar refinery (No. 28), the bakery (No. 10) and
the dairy (No, 9}, the steel rolling mill (No. 3) and the textile and syn~
thetic fibres plants (Nos. 2, 23 and 26). In the last-mentioned plant
full-time instructors as well as technical staff, foremen and skilled
workers were all employed as trainers. Engincers and foremen acted
as instructors at the electric lamp factory (No. 29). This concern had
develcped its own in-plant training programme, which had been prepared
by the technical staff and included some 150 hours of theoretical
instruction. Another example was the computer plant (No. 12) where
the training division consisted of an engineer and three full-time
instructors, They were assisted, as required, by three experienced
engineers who were made available for giving related theoreticat

instruction.

No special measures were reported to have been taken for instructor
training as such, but it has already been seen in preceding sections of
this study that, where training was specially organised for ¢ upervisory
and management staff, the programmes usually included training in

communications skills and in instructing techniques generally.
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CHAPTER V - SUMMING UP

Automation is one of the most used and least understood words in current
writing on industrial organisation and manpower planning. It tends, at
one and the same time, to be blamed for present industrial {lls and looked
to as a cure for them. In actual fact, the incidence of truly automated
procésses is low and opinions scem to be based as much on fantasy as on

fact.

In the present study we set out to examine the impact which automated
production processes, or at least processes depending on an advanced
technology might have on new or iewly established industrial concerns
in their cfforts to assemble and train an adequately qualified workforce.
Size of workforce and changes in job content were important only in so
far as they constituted factors alfecting the actual recruitment and

training policies and measurcs adopted.

As indieated in the preface, it was decided to approach the problem fin
two ways, One was to review curzcnt opinfon and literature on the
subject; the other was to make case studies of the experience of
industrial plants and undertakings which, within the recent past, had
had to recruit and train staff for starting up a new line of production, or
radically modifying production by introducing automated or technically
very advanced equipment or production processes. The opinlons
expressed in the published material and the findings of the case studies
could then be confronted and perhaps some corclusfons of a general or

a speeific nature could be drawn.

rire ¥
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Some implications bave already been foreshadowed in earlier chapters,

3

The present chapter attempts to determine to what extent the purposes

of the study have been achleved and to assess its implications,

‘}f'

: Skills and job content

: Ore of the main controversies shuwn up in the survey of current literature
- in chapter It concerns changes in skill requirements of the labour force as
.

a result of modern technology. Some authors feared a general down-
grading process for the many and a strong move towards higher and more
highly specialised skills end knowledge for the few, Changes in skill

structures were certainly noted in the field work, but the changes were
relative,

RETE

The proportion of skilled workeis to semi-skilled, both terms
being used in the tracditional sense, may have changed to the detriment of

the former, but the levels of gkill of both scem to have gone up in relation

s g s

to vhat was required of them a generation ago. This is one of the main
occ ipational trends today: the narrowing gap between the semi-skilled
and the skilled worker in the initial stages. Both, in all likelihood, have
started off with the same broad basis of general education and training but
the skilled worker will havecarried his training further through succes-
sive stages of specialisation, both vertical and horizontal.

The latter horizontal and vertical movements are particularly evident in
the composition of the maintenance staff needed for new, modern pro-
duction processes. Here the firdings of the survey confirm some of the
3 views expressed in the literature studied and analysed in chapter II.

A Skilled workers and technicians employed on inaintenance work need to

have a more sound techndcal knowledge than evor before of the equipment
and processes they are handling, and their competence must be broader

3 in scope. I is no longer possible, for instance, for mechanical main-
Q o

E lC tenance to be divorced from electrical or electronic maintenance.

.
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But changes in job conlent are not the only reason why maintenance men
need to know more, to have higher qualifications. 1t is in fact essential
for them to have today both a broader and a more thorough training :n
order to be able to adapt constantly to new techniques and new types of
problem. Moreover there is a change in emphasis in the types of skiil
required.  Ability to analyse and to diagnose, and a generally higher
level of intelligence are the main criteria, and there is some evidence to
show that a considerable amount of general upgrading and other types of

further training is constantly taking place.

The extent to which these higher level qualifications are required, and the
volume of training action taken by individual firms to see that their main-
tenance staff acquire them vary, chiefly in relation to the availability of
supporting maintenance services in the vicinity. The extent to which a
firm is able to draw on the services of contractors, equipment suppliers
or specialised technical consultants will obviously heighten or lessen the
need for it to carry out its own maintenance work and train its own men
to do {t. Onthe whole, however, these observations relate to a com-

paratively smali number of employces.

A workforce with multiple skills was considered desirable by many of
the firms with a view to increasing the adaptability and interchangeability
of their production staff also, Lut the lypes and levels of skill demanded
were not nceessarily very high. Therc were the cases noted of the gas
lime-kiln operator who had been trained for an additional responsibility
as a crane attendant, and the asscmbly workers in the computer manu-
facturing firm who were systematically moved from one sub-scction to
another so that they were competent to work on several job stations when
the nced arose. In both instances the acquisition of such subsidiary

skills was due less to the requirements of advancad technology than to

U
.

15



CIRF Employment and Training Problems in New Factories Page 135

N

recognition of versatility as a desirable goal in itself — one which would
be benefieial to the worker, the undertaking and the national economy in

terms of increased occupational mobility, greater employment stability,

an improved economic situation and, for the worker, occupational and

social advancement.
Special measures?

It has been assumed by many that radical innovations in a production
process require ncw and complex measures in order first to attract

job applicants of the right calibre and then to prepare them for their new
responsibilities. This does not seem to have been borne out by the
study. Inalmost all cases the measures used by the plants to recrait
and train their staffs were by no means new. Moreover, their recruit-
ment difficulties seem to have bean the result of factors — a tight
employment market, for instance - unrelated to the new technology.
Similarly, the essential training seems to have constituted far less of a

problem than might have been expected.

Why should this be s0? Should it be concluded that the problems of
finding suitable manpower for industrial firms have been grossly
exaggerated?

Part of the answer may lie in the research method used for the study.
We have taken our sample in an industrial society. If the specific skills
and knowledge required were not avatiable there was nevertheless near
at hand a pool of potential employecs whose qualifications were
sufticiently close to the skill requirements to need little more than an

effort of adaptation lasting in most cases not more than a few montha,
i They could be drawn from the parent company. Insome cases they
Q could be "poached" from other firms having a need for personnel with

ERIC
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more or less the same basic qualifications and kaving already trained a
workforce at the different levels required. Whether the personnel were
obtained from the parent enterprise or another, however, the result was
the same: the new plant did not have to concern itself much with pro-
viding broad basie training because that job had already been done. The
iniportant point is that the workforce was right on the spot, or at least

not very far away,

Advance planning

Essentially three major trends were observed, all three of which support
findings in the literature survey. The first {s the early and detailed
planning which went into the setting up of the new plant and development
of its workforce. Manning tables were the rule, and the managements _
had no hesitation in ealling in outside experts — the equipment manu- ‘
facturers, for instance — to assist in drawing them up. It I8 true that
one case was noted of too much preparatory time being aliowed, but the

unit was small and the firm merely had to adjust downwards thig time

eleinent when it set up subsequent new departments. The pre-planning
was still required. More significant perhaps is the fact that in the only
case in which real recruitment difficulties were reported they were
attributed to the fact that the manning tables had teen received too late

for effective and timely recruitment action.

Planning at two levels

The sccond major trend is that in their recruitment and training action
managements have tended to work at two levels. They have planned
separately for, on the one hand, a small, key group of staff comprising
chiefly higher level skilled workers, technicians, maintenance stuff,

supervisors and jun!'or and senfor management, and on the other hand,

187
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the bulk of the production saff who were often not needed on the job until

just before pradaction begain in real earnest.

It is on the first group ~ th: key nucleus staif — that the heaviest invest-

ment in time and money had invariably been made. Here i8 where, in

western Europe, one finds the longes! periods of training experieace wit

the parent company or with the equipment manufacturers. It is these

o

men who have been recruited longest In advance and who have had to

Fﬁ meet the highest initial qualifications prior to recruitment. It is the

i functions of this group which, as was seen [n chapter III, some of the

E eastern Européa.n countries have sought to fill by creating “start-up

; teams”, a sort of flying squid specially tratned for the job of starting up
new producticn units. Once the new plant is operating fully, tlis group —

f.' or some members of it — cen be moved on to the next start-up job

: leaving behind a worldorce v'hich has already been trained and has

» acquired sufficlent work experf{ence to carry on along the lires worked

out for it,

4 That none of the undertaking: reported any real difiiculty in bringing

] together this € ssential start-up group can almost certainly be attributed
to the small — sometimea very small — numbers required and to an
educational an!l economic framework which made 1t possible for the

plaris to aselect their employces carefully.

For the great mass of aemi-tkilled or specialised workers required, it
became sbundaitly clear in tte course of the survey that the main
qualifications demandod were adaptability and trainability, The
managements cannot be sald, on the whole, to have gone looking for
ready (rained staff, They expected lo have a trairing job to do. This
obeervatiun {8 valid for the key group also: with che or two exceptions
E MC the plant assumed full responsibility for training and planned well In

Aruitoxt provided by Eic:

10

ewas L




O

ERIC

Aruitoxt provided by Eic:

Page 133

Employment a2d Training Probleins in New Factories

advance for it. But in order tofacilitate itheir training task they went out
after the vople who would be easiezt to train, would require the shortest

possible tinie and the least ainount of training to beceme fully produvctive.

A young workforce

These considerativns have had their impact on the characteristics of the
workers ergaged and the essential qualifications sought. The accent has
been on youth, One firm deiiberately structured its intake to include

a representative range of age groups, but this was an exception. In
most cases the managements had sought young workers, on the assump-
tions that young people are more adaptable and that they have had an
education which is beiter suited to the requiremets of 8 modern indus-
trialsociely. They have. for the same reasons, discriminated whenever
possible in favour of pcople who have had 8 good general education, who
have learnt how to think for themselves. A degree of technical com-
petence or of work experience was undoubtedly an advantage but it was
rot esscntial. As one firm put it: they wanted good heads, ni well-
filled ones. It is significant that, ever. in Pelgium where industrial
training {s given in a school situntion and not throvgh an industrial
apprenticeship, tne firms wanted the schools to give the ycungsters
merely a general, all-round preparation for entry intv employmerdt, and
doubted the appropriatencss or even the ablility of the schools to teach
the gkills immediately needed cn the job. The specific adaptation to
work in the plant would be given within the undertaking and largely in
production,

‘The managements have also looked for L ualities linked with {ntellectual
maturity and stability, one going co far as to give preference to young
married persons op the hypcthesis that they would be likely to be more

riable {n employment.

‘¥39
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Choice of sample

Should it be concluded from this study that the fears of the impact of
automation and highly advanced cechnologies on the manning p.oblems of
industrial firms aie unfounded? A preliminary warning has already
been given regarding the possible distortion that may have resulted from
the metkods used in selecting the sample. It Ié reusonable to query the
crtent to which the undertakings chosen were both representative ard

likely to provide a generally épplicable answer to the questions asked.

The sample was varied enough to cover a wide range of production pro-
cesses and industries. The plants ranged in size from less than 100
employees to well over §,000 and, inone case, 10,000, On the face of
it, therefore, the sample might be said to be vepresentative as regards
size, production process, range of procuct and national economlo, social
and educational framework. A closer lnok, however, reveals wiat even
tha small firms selected have scme of the attributes of the large indus-
trial comp!ex. They were backed up by the resources of the parent
combany. buttressed by an Industrial tradition, or gulded and assisted

by a public body specially aét up for rendering such sssis‘ance. It

mﬁy vasily be quest[oned whether a small firm in an industrially advanced
country couId have achicved the same resuits without the benefit of such
backtng in men, m0ney nnd materlala. SR
Inmnindustrially less advanced society, or in a developing country, even
the large firm workirg on its own would probably encounter far more
aérlous broblems.' 'This was one of the conclusions to be drawn from
the expertence of a Iirge chemlicals firm . Ating up new production waits
in various lnd very wide-spread parts of lndla durlng the 19SOs and
1960¢.. " Wrmng about 1t later the company 8 chlef lralnlng and man-

power adviser describes how the initial units had be2n set up w ‘th

J. 5\
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foreign collaboration. The authoyr concludes his artic le:

"... What we have been doing at Gorakhpur and Namrup has
given us a wealth of experience on which to draw 2t the various
development stages of all the FCI [Fertifizer Corporatioa of
India] factorles and proposed plant exitensiona. Bchind the whole
pattern lies the Corporation's 1ecognition of the need for planning,
experimentation and research. This type of approaczh has pa:d
off. Our new projects are now all FCI planred and developed,
We have in fact been able to rely on the work of our own Planning
and Development Division which is now e¢qQuipped to undertake the
complete execution of fertilizer plants on the basis of its own
know-how, indigenous design and engineering."l

A patient and parallel build-up of plants and labour force over some
eighteen yeais had paid good dividends.

In the face of the evidence, therefore, it would Beem safe to say that
large {irms or firma with substuntial backing are sufficiently well
equipped in resources and know-how to be able {0 contaln their manning
probiems within reasonable proportions. The smaller ones arc not,

Ancther point to be made is that all the plants could be said to be
reasonably "training conscious", and some of them ex_ceedingly 80,
Even in the cases where at firat sight such training consciousness
might be doubted, it is uqq?lly tecause the over-all responsibility fbr
mannihg has to some extert been agsumed by an "outsl.de" authority,
such as the par-nt undertaking, a nntloln_al pianning cominission or a
ministerial department for the industry concerned. No one disputed
tha need for a training eifort. '

The choice of the sample may also be one of lhe reasons for the lack of

. information regardln.g the mental healch lmpllcatlons of ad\anced

t

. cl AGARWAL, O. P "Chemicsl fermlzer” InTralnlggfo
Progress Vol. 7, No. 2, 1968, pp. 3-10,

(A1



v CIRF

FEmployment and Training Problems in New Factories

Page 141

O

ERIC

Aruitoxt provided by Eic:

technology touched on in chapter II. Most of the undertakings selected
were very new. The time .pan available for study was consequently too
short to permit systematic assessment of the repcrcussions of the new
technology or prcduction process on the mental health of the personnel.
Moreover, as has been pointed out sbove, the workiorces were aimost
invariably yourg. The great majority were too young to have had to
break with cld worl: habits and cope with the stresses of adapting to new

processes.

In conclusion, it might be interesting to consider the prohlem from
another point of view. It {s reasonable to suppose that the fears
expressed in current literatufe about the manning implications of advanced
technology have their foundations somewhere — and not necessarily only
in the general apprehensions of employers and employees, the vague fears
which alvrays tend to arlse in Periods of chinge. Where, then, will these
implications becoine apparent? Might they not be felt most In other plants
and undcriakings — those from which some of the firms described in this
study may have "poached™ employeea and which have thus been deprived of
a gource of stalf they counted on for the future? The new firm, the wealthy
firm has been able to atiract good employees through incentive schemes,
promotlon prospects, ete, The Implications are clear in tae policy
decision taken by one of the plastics firms studied to limit its recruitment
from neighbouring undertakings to a fixed number (not more than two or
four), by category and size of firm, per year. There may in factbe a
whole series of repercussions which are taken care of by planning and
training action at & number of levels and {n different spheres. The final
Impact of such chaln reactions may well be scen best in the training pro-
vided by "traditional" or small undertakings, and especially in the ability
of the lafter 10 refain the stalf they have trained.  An examination of
secondury Impact on other plants and in other industries might well have
produced a slightly different picture.
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L.st of selected bibliographical
references cited in Chapter it
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Transition to automation — a study of people, production and change
Boulder, Col., University of Colorado Press, Series in Business No. 1,
Jan. 1964, 156 p.

2) LUNDGREN, E.F., SAGASER, M.H.

Impact of numerical control on first-line supervision

Personnel Journal, Swarthmore, Pa,, Vol.46, No, 11, Dec. 1967,
pp. 715-724.

3 -

The requirements of automated jobs

Paris, Organisation for Economic Co-operation and Development, 1965:
International Seminars 1964-3 [The requirements of automated jobs —
Final repoit and Supplement]). 451 p.

English/francais .

*fr.: Les tiches zutomatisées

Iih WELFORD, A.T.
Mechanisation and automation a8 means of overcoming limitations In
human performance at work

Paris, Organisation for Economic Co-operation and Development, 1966:
International Seminars 1966-1 {Manpower aspects of autoraation and
technical change — Supplement to the final report], 439 p., of.

pp. 229-243 ’
English/frangals - S

*{r.: La mécanisation et I'automation, moyens de dépasser les limites
de rendement de I'homme au travail

(5)  WALKER, C.R.
Changing character of human work under the impact of technological change
October 1965: Study prepared for the Natlonat Commission on Technology,

" Automation and Econ~mlc Progress, Washington, D.C.. 75 p. (mimeo-

graphed).
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Organlsation scientifique, Bruxeiles, Vol. 39, No. 4, April 1965,

pp. 95-106 and No. 5, May 1965, pp. 135-147.

) BRIGHT, J.R.

Does automation raisc skill requirements?

Harvard Business Review, Eoston, Mass., Vol. 36, No. 4, July-Aug.
1958, pp. 85-98.

{8) NAVILLE, P,
L'automation et le travail humain
Paris, Centre national de la recherche scientifique, 1961, 741 p.

1) MACUT, J.J.

New technology in metal working

Occupational Outlook Quarterly, Washington D, C., Vol. 9, No. 1,
Feb. 1965, pp. 1-6.

(10)  SONIN, M,

Problemy podgotovki rabodih kadrov (Problems of training the skilled
abour force)

Ekonomifeskie nauki, Moskva, Vol. 10, No. 3, Feb, 1967, pp. 108-110.

{11) BELKIN, V.B.

Professional'noe razdelenie truda 1 podgotovka rabodih kadrov v SSSR
(The division of 1abour and tralning of skilied workers in the USSR)
Moskva, Izdatel'stvo, "Vysgaja §kola", 1966, 306 p.

(12) IFO — Institut fUr Wirtschaftsforschung
Soziale Auswirkungen des technischen Fortschritts
Berlin, Mtinchen, Dunker and Humblot, 1962, 522 p.

(13) CIRF

The impact of technical change on the structur . of occupations and on
training in steel works

Training for Progress, Gendve, CIRF Publications, ILO, Vol, 4, No. 3,
1985, pp. 7-41. )

English/francais

*{fr.: Les répercussions du progrés technique sur la structure et la
formation du personnel dans lea aciéries

(14) HARDEBECK, G.

Berufsausbildung in der niederlfindischen Metall- und elektrotechnischen
Industrie . :
Frankfurt-am-Main, Europlische Verlagsanstalt, 1965: Automation,
Risiko und Chance, Band I, 1055 p. [cf, pp. 737-759),
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(15) CIRF

The impact of technical change on the structure of occupations ana on
training in blast furnace departments

Training for Progress, Genéve, CIRF Publications, ILO, Vo!, 3,
Mos. 2-4, 1963, pp. 25-56.

English/frangais

*fr.: Les répercussions du progrés technique sur la structure et la
formation du personnel dans les services de hauts fourneaux

(16) ABDUSUKUROV, T., ASDULLAEV, M.

Zakonomernosti kul'turno-tehnifeskogo progressa trudja&fihsja v
sovremennyj period stroitel'stva kommunizma (The principal features of
the cultural and technical progresr in the present stage of development
of communism in the USSR)

Tadkent. Izdatel'stvo "FAN" Uzbeksko) SSR, 1967, 168 p.

(17) BREEV, B.D.

Tehnideskij progress i struktura rabeéih kadrov (Technical progress and
occupational structure of tabour)

Moskva, Izdatel'stvo ekonomideskoj literatury, 1963, 88 p.

(18) BELKIN, V.B.
Professional'noe razdelenie truda (Specialisation of labour)
Ekonomieskaja Gazeta, Moskva, No. 19, May 1967, p. 14.

(19) INTERNATIONAL LABOUR OFFICE (1LO)

The effects of structural and technological changes on labour problems in
the textile industry

Gendve, 1LO, 1068: Report Lil, Textiles Committee, 8th Session, 1968,
113 p. (processed).

English/frangais

*fr.: Les effets des changements de structure et de technique sur les
problémes du travail dans |'industrie textile

(20) MINISTRY OF LABOUR

The metal industries — a study of occupational trends in the metal

manufacturing and metal uaing industries ;
London, Her Majesty's Stationery Olfice, 1965 Manpower studies No. 2, |
98 p. ]

@) TIMAR, J. g
Planning the 1abour force tn Hungary |
New York, International Arts and Sciences Press, 1966 ,145 p. l
(22) XRUSE, J. !
Studies on technical change: textiles, stoneware and road building !
Training for Progress, Gendve, CIRF Publications, 1LO, V¢l. 2, No. 3, i
1962, pp. 9-14. ]
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English/frangais
*fr,: Evolution des techniques: Répercussions dans le textil-, la
céramique et la construction

(23) SMITH, II.C.
Psychology of industrial behaviour
New Zork McGraw-Hill, 1964, 418 p.

{24) EGAN. D.

The use of tests in selection

Manpower and Applied Paychology, Cork, Vol. 1, No. 1, Spring 1967,
pp. 40-44,

(25) INTERNATIONAL LABOUR OFFICE

The effet of the introduction of rumerically contrelled machine tools on
plant level issues in the Federal Republic of Germany

Gendve, 1LO, 1966, (unpublished report).

(26) OTTIERI, O.
The inen at the gate
London, Victor Gollancz Ltd. , 1962, 174 p.

(27) DURAND, M,

De i'ampirisme a la programmation: politiques d'adaptation de 1a mafn~
d'ceuvre en changement technigue, études de cas

Paris, Université de Paris, Institut des Sclences Sociales du Travail,
1966, 83 p.

(28) DILLINGER HUTTENWERKE

Increased capacity with reduced staff

Training for Progress, Gen2ve, CIRF Publications, ILO, Vol. 3,
Nos, 2-4, 1963, pp. 14-20.

Englinh/frangais

*fr.: Production accrue avec un personnel réduit

(28) BARKIN, 8. (cuit.)

Technlcal change and manpower planning. Co-ordination at enterprise
level ‘

Paris, Organisation for Economic Co-operation and Development, 1967,
287 p., of. pp. 72-76.

£nglis. /francals

*fr.: L'évolution technologique et les programmes d’emplol

{30) ' REYNOLDS, O.W., BAKER, J,
A t{me to train
Oxford, Pergamon Press, 1966, 245 p.
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1) UNITED STATES DEPARTMENT OF LABOR

Manpower report of the president: report on manpower requirements,
resources, utilization and training

Washington, D.C., US Government Printing Office, 1965, 276 p.

By -
EKonomlceskaja Gazeta
Moskva, No. 32, Aug. 1967, p. 1

(33) INTERNATIONAL LABOUR OFFICE

Manpower aspects of recent economic develnpments .n Europe

Genéve, International Labour Office, 1968: Second European Regional
Conference, ReportIl, 195 p. {processed),

English/frangals */Deutsch/po-russki

*fr.: Les aspects de 1'évolution économique récente en Europe qui
concernent 1a main-d'ceuvre, 207 p.

(34) SLIONSKIJ, M.
Ob''ekt vvoditsja v stroi {An urdertaking starts production)
Ekonomlieska]a Gazeta, Moskva, No. 47, No. 1968, pp. 36-317.

(35) DOTTELBACHER, K., LAUTENSCHLAGER, R.D,

Supplicrs of know-how and equipment

Trainin: for Progress, Gendve, CIRF Publications, Vol, 4, No. 3, 1965,
pp. 3-6, 43-47.

English/frangals

*fr.: Fournir et former

(36) CASSELL, F.H.

Corporate manpower planning ard technical change at the plant level
Paris, Organisation for Economic Co-operation and Development, 1967:
International Seminars 1966-5 [Adjustment of workers to technical change
at plant level — Supplement to the final report ], 591 p., cf. pp. 256-267,
English/frangals

tfr.: Planification de 1a main-d'ceuvre par les entreprises et
innovatlons techniques & 1'&chelon de i'usine

(37) LANTIER, Frangoise, MANDON, Nicole

L'évolution des structures professionnelles dans 1a métallurgie Iyonnaise:
incldence des pratiques d'embauche et de formation

Bulletin du CERP, Paris, Vol. 16, No. 2, Aprll-June 1967 PP. 83 179,

38 KREVNEVIE, v.v.

Podgotovka rabodih-himikov v professional'no-tehn!¥eskih w¥i1if¥an

(The training of chemical workers in vocational schools) )

Sovelskaja Pedagogika, Moskva, Vol, 28, No. 11, Nov. 1964, pp. 52-59.

P

147




L

CIRF

Employment and Training Problems in New Factories Page 147

F T

S SN

gi
ERIC

JAruntoxt provided

(39) INTERNATIONAL LABOUR OFFICE
Training of maintenance workers
Genave, International Labour Office, 1967: AUT/DOC/6, 38 p. (processed)

(10 -
Bulletin of the Trade Unions International of Chemical, Oil and Allied
Workers, Budapest, No. 1, Jan.-Feb, 1968,

English/frangais

*fr.: Bulletin de I'Union Internationale des syndicats des industries
chimigues du pétrole et similaires

(41 BELONGOGOV, P.F.

Voprosy podgotovki kadrov 1 material'nogo stimulirovanija v uslovijah
osvoenija novyh predprijatij (Problems of training the labour force and of
economic incentives ln the settlng-uplperiod of new enterprises)
Novosibirsk, Vyssaja Skola, 1965: EkonomiZeskie voprosy osvoenija
novyh predprijatij, cf. pp. 101-106,
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|

QUESTIONNAIRE

"Recruitinent and training of labour in newly-
establish:d plants using advanced technology™

| (Research at plant level)

Introductory note }

The project i3 conceried only with production and maintenance workers
(unskilled, semi-skillzd and skilled}, supervisors and technicians. Such
categories as higher rianagement, edmiristrative, commercial and
cleiical personnel are excluded.

problems arising from the use of technologically advanced equipment in
newly established planis, it {s importent, when collecting information,
to secure a clear picture of what is considered as advanced machinery
rnd equipment in the ptirticular plant being stud*ed. A plant may have
onty a few examples of advanced technology while the bulk of the equip-
ment 18 "routine" or "ordinary". The nature of the modern equipment
should be deacribed, ir aking reference to the degree of a worker's con-
tro) over the productioa process and the extent to which the machine's
activity 1s carried out writhout his intervention. Relerence should also
be made t how changes in the mach’ne 'n activity sare made — f,e, by a
worker exer:lsing hia ¢ ontrol of the machinery, or by a computer or other
confroi device. (see question &)

|
. !
Since the object of the study is to determine the recruitment and training |
!

This questionnaira s d:signed to be used as & guide during the inter-
viewing. Modification of the questions, or their sequence, ete,, may
be required in the courie of the quettioning.

ERIC
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.

Description and history of the plant

1.
2.
3.

Where is the plant Jocated?
What products does it produze?

A short description of the main production processes and
shops.

Machinery and equipment installed:

(a) What are the tecbnologically most advanced pieces
of equipment? (Give a descriptlion together with
the number of employees working on such equipment)

() Are these the types of equipment for which operators
require:

the highest skill?
the longest training ?
If not, explain.

{c) Are these the tnés of equipment for which repair
men require:

the highest skill?
the loagest training ? -
i nol explain. 7

- Any distlncuve Iealures of the plant ag compared with

similar existing ones.
When was construction of the p'ant started?
Whea wu it completed?

.What 13 the size of the plant - number of workera?

What is tha planned pmductlon capacity ?
{a) When was it attained?
(b) Whenis it e.xpecwd to be attained?

W"'kforce rgggrementa md 1eC @ ent

1.

At what stage in plannfog for the new plant was tho occu-
pational structure of tte workforce deternined?

Who was responsible for establishing these manpower
Toquirements?

On what basls were they established 7
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2. What role, if any, did the new plant management play in
establishing the manpower requirements?
3. Did changes in the manning tablea become necessary after
| production had started? 1If so, what were the changes ard
3 ' why did they have to be made?
1 4. Was an adequate workforce available for the start-up?
3 5. When was recruitment started? When compteted? If
; " possible, give detuils by categories of workers,
1 6. What methods of recruitment were used? (List all ‘
measures such as advertisements, transfers from other 3
3 plants, appeal to construction workers, notice in vocational %4
schools, ete.) i '
E
7. What methods were most effective and why? ]

8. Were any special incentives provided (5 attract the required
workforce (housing facilities, bonuses, pension schemes,
relocation payments, other incentives)?

WP AN

9. Were any tests used in the selection of applicants?

10. Sources of the workforce and the approximate percentage
from each source:

(a) technical schools

() apprcaticeship

{c) other factories making the same or almllar products
(i) iInthonea . - -t ..
(if) Ino other areas

(d) factorirs making other products
(1) inthe area
(ii) in other areas

{e) other plants of the sa-me company or enterprise °
()] ngrlculturé

(g) unen.ployed workers

(h) migrant workers

{i) other sources

11, What role, if any, did collective agreements play in the
recruitment and training of the world‘orce?

12. What unforezeen ditficulties arose in recmitment? Did the

E lC recruitment plans prove to be practicable? What adjustments
wete required?
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Placement and training of workers

1.

Occupational structure of the present workforce (by job
title or job category).

Additional data concerning the workforce — educational
achievement, type of pre-hiring experience, age.

When the plant started, what percentage of the workforce
could be immediatelv employed without additional training?
What percentage required a short (up to four weeks)
induction training? Breakdown of this by occupations.

With respect to the jobs assoctated with the highly advanced
technology described in question I-4, what were the quall-
fications required of the workforce?

(a) Operators
Practical skills
Theoretical knowledge
Behaviour

(b) Maintenance staff
Practical skills
Theoretical knowledge
Behaviour

Considering the workers assigued to those occupations, to
what extent did they possess those qualifications before
being hired for the Job?

Where did they get such training ?

After hiring, what percentage of the production workers
received trairing? Was the training mainly dire-.iad to
improve practical skilis or to provide theoretical knowledge.

Where did they get such training?

(a) outaide the undertaking at existing training facilities
(schools, ete.)

() at other plants of the company
{c} at’the suppliers of equipment

(d) within the plant {was it "on-"he-Job" or other?)

- The tlmln'g of training (differentiate between occupations)

(2) befoge construction
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O
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10.

11.

12,

13.

14,

15,

(b} during constri.ction
{c} during running-in period.

Extent w which training was formatised with curricula,
rotation Plan, :te.

What training methods were used?

For in-plant training, who v .. > the instructors and how had
they received their training? (Give details where possible
concerning different cccupations):

(a) foreman

(b) co-workers

(c) manufacturers' representatives
(d) special instructors.

How was the training fina :ced?

Was in-plant transfer employed as part of ae process of
developing a satisfactory workforce — including develop-
ment of a reserve force with qualifications for several

- jobs?

Did the problem of psychological adjustment arise during
the running-in period?

Do you pay iauch attention to the type of behaviour of the
worker?

Particular manpower difficulties encounterd during run-
in perfod and how were they overcome?

With respect to the vocational training schools, would you
suggest any changes in curricula and methods of {raining
of workers for plants similar to yours?

Lessons learned from the experience of the underiaking —
. e. what precedures would you chenge next time?

Research done in undertaking which might be relevant for
the study, such as ‘ob analyses, work study, employment
structure atudies, personnel r4search, evaluation of

training. ERIC Clearinghouse
In compsarison with 8 new plantjusing conventional equip-

ment, what were the special pgoblems
recruiting and training workerg for mmMIu
advanced technology ?

on Adult Education
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